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New Plate Planing Machine, 





be spent in measuring with a rule. 
screws in the cross-bridge are for straighten- 


The 


Among the machines recently designed | ing and taking the buckles out of the edge 
and brought out by Hilles & Jones, of Wil-| of the plate, and at the same time they hold 
mington, Delaware, is a line of improved | it securely while being planed. 


boiler plate p'aners, of which the accom- | 
| pounds, and will plane 18 feet at each setting, 


panying illustration is a front view. 


The large sized machine weighs 23,000 
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“The Niagara’ 26-in. Endless Bed 
Double or Single Surfacer. 





The accompanying illustrations, pages 1 


and 2, show the general design and some | 


of the details of construction, of a new 
‘‘endless bed” surfacing machine, con- 
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| of the machine. 
| inner surface of the lags, as shown, and dis- 








perforated pipe above wepelien it : with oil, 
which comes from an oil pocket at the side 
This roller rests upon the 


tributes over them a thin and uniform film 
of oil, thereby securing thorough lubrica- 
tion. The cap is made very heavy, to act 











In this machine the tool carriage or saddle 
is driven by means of a steel screw, which 
is supported its entire length lying in a 
groove, which keeps it always thoroughly 
oiled and prevents it from being sprung. 

The screw is powerfully geared, giving 
ample driving power for taking a heavy 
chip from a thick plate of iron or steel. 
There are two separate tools on the tool 
post, and they are so arranged on the saddle 
as to admit of easy and independent adjust- 
ment, and the cut is taken both ways, the 
same movement that shifts the belts in re- 
versing moving the tool automatically into 





position to take the return cut. 
shifting arrangement is such that a very 


when desired. 
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New Pirate PLanina MAcHINE. 


or any length by re-setting the plate. They 
are also made so that the beam clamps the 
plate instead of the screws, when so ordered. 
<> 





Some time since we noted an enormous 
magnet constructed by Major King, at 
Willett’s Point. The magnet was made by 
winding about eight miles of submarine 
cable around two 15 inch Dahlgren guns. 
This magnet does such work as to hold sus- 
pended a string of several 15 inch solid shot. 
It was thought that it afforded a good op- 
portunity to test the quality of American 


| non-magnetic watches which railroad cor- 


taining some new features by which the 
makers claim to have done away with 
many of the objectionable ones of such 
machines as heretofore constructed. 

The detail cut, page 2, shows in eleva- 
tion and plan, the arrangement of the endless 
bed, and of the stationary bed over which 
it passes. It will be noticed the arrange- 
ment of the bearing surfaces of the station- 
ary bad is diagonal instead of straight, as is 
usually the case, whereby a much better 
distribution of the bearing points is se- 
cured, and the ‘‘ lags” are much better sup- 
ported, and thereby prevented from yielding 
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EnpDLEss Bep DovuBLE OR SINGLE SURFAOER. 


This belt-; porations are compelling engineers and 
| other employes to use. 
short movement of the saddle can be had | 


An ordinary watch 
brought within three feet of this magnet 
immediately suspended operations. An 


The machines are so designed that the) American non-magnetic watch brought 
large table holds the plate, and at the same | close to the magnet and held there for ten 


time answers as a gauge for quickly setting 
the edge of the plate, so that no time need | jeast affected. 


minutes was said not to have been in the 





under the blow of the knives. By this ar- 
rangement it is also claimed that there is 
much less trouble from accumulation of 
gum or other substances upon the lags, 
which sometimes make it difficult to keep 
the machine planing to a uniform thickness. 
The roll shown under the bed is covered 
with sheepskin, with the wool on, and a 





as an anvil to absorb the force of the blow 
of the knives and prevent vibration. 

Adjustable pressure rolls are used, which 
permit the p'aning of two boards of un- 
equal thickness at the same time. They 
are hung on an eccentric shaft, which is 
made of a steel forging; the rolls revolve 
on this shaft, and the shaft swings in boxes 
at each end, and thus accommodates itself 
to any irregularity in the thickness of the 
lumber b2ing planed, thus doing away with 
the necessity for the old-fashioned broken 
roll with its small center bearings. 





The pressure plate that holds the board 
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to the under cylinder is provided with diag- 
onal ribs, which prevent the creasing of the 
lumber, and sweep off everything that ap- 
proaches them, leaving the lumber free 
from indentations, which are so annoying 
to the operator. 

Instead of raising or lowering the bed the 
head is adjusted for the desired thickness, 
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a feature which the builders state is a de- | French method of working such engines is 
cided advantage, especially when planing | to have a quite small high pressure cylinder. 
very long or heavy stuff. The machine will | Thus for six expansions the small cylinder 
plane 12 inches thick and 26 inches wide, | would have a volume one-sixth only of the 
one or both sides, and can be made any de- | large cylinder, and steam would be carried 
sired width. The heads are four-winged, | on for the full stroke of this first cylinder, 
are solid steel forgings, and all shafts and | and then exhaust into the large cylinder, 
studs are of steel. The best grade of bab-| wherein also it would be carried without 
bitt is used throughout. The tight and | cut-off throughout the stroke. Now, noth- 
loose pulleys are 14 inches diameter, 8} ‘ing can be more wasteful than such a 
inches face, and should make 850 revolu-| practice. In the first place, by carrying 
tions per minute. Weight of machine, | steam for the full high pressure stroke, they 
about 6,000 pounds. |make the initial pressure in the second 

The manufacturers are E. & B. Holmes, | cylinder equal to the initial pressure in the 
Buffalo, N. Y. first cylinder, and thus lose the advantage 
| which is gained by reducing the range of 
| temperature in each cylinder; for in the first 
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Compound Engines. 











By W. H. Boorn. 
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The chief cause of loss in the steam 
engine is cylinder condensation. Now this 
is due to the variation in temperature which 
occurs in the cylinder. Ina simple engine 
working with steam of an initial tempera- 
ture of 300°, and a condenser temperature 
of 150°, there is a temperature range of 150° 
in one cylinder. What now does this teach 
us ? 

The inner skin or surface of the cylinder 
and piston absorb and restore heat very 
rapidly indeed. Assuming the cylinder 
heated up to that of the initial steam, or 
300°, then, as the. piston makes its stroke, 
the steam expands and falls in temperature, 
and the inner surface of the cylinder and 
piston falls correspondingly, so that at the 

‘ termination of the stroke the metallic surface 

is cooled down to 150°. When next steam 
is admitted, it is at once condensed upon 
the internal cooled surfaces, and continues 
to condense until the surface attains steam 
temperature. The water formed by this 
condensation is re-evaporated as expansion 
proceeds, and gives back something of the 
heat absorbed by the cylinder from the 
fresh incoming steam, but the final result is 
a loss, for the evaporation cools down the 
cylinder, which is thus again in excellent 
condition to act as a condenser to the next 
supply of boiker steam, but in very poor 
order indeed for doing duty as a steam 
cylinder. Now by the compound system 
the range of temperature in each cylinder-is 
only one-half of 150°, or 75°, and as the high 
pressure cylinder is only a third or a half 
the weight of the low, and the range of 
temperature also is reduced a half, the 
probability of condensation is only about a 
sixth in the small cylinder, and a half in the 
large cylinder, or a total condensation of 
about two-thirds that of the simple engine. 
Further, any steam which condenses in the 
first cylinder, and re-evaporates at the latter 
half of the stroke, passes, not to the con- 
denser, but, as in the case of leakage 
already named, it is intercepted by the low 
pressure cylinder, and exercises pressure 
therein throughout its whole stroke, serving 
to raise the mean pressure in this cylinder. 
This ‘‘heat trap” theory, as it has been 
jocularly termed, is nevertheless good and 
correct, and it is by reduction of tempera- 
ture range, perhaps, more than by any other 
cause, that compound engines get an ad- 
vantage over the simple type. Generally, 
then, it will be seen, that the economy of 
the compound engine depends upon the 
effects resulting from the smallness of the 
cylinder into which the high pressure hot 
steam is first admitted and expanded; for, 
as we have seen, the area for leakage is less, 
the surface for radiation from hot steam is 
less, and the temperature ranges are less 
also. 

In our first paper we laid special stress 
upon the term ‘ well-designed,” and we 
may now well consider how all the benefits 
accruing from the compound principle may 
be entirely wasted, and worse than wasted, 
by improper design, bad proportion of 
cylinders and bad steam distribution. Take, 
as an example, the favorite French method 
of working, as exemplified in the Woolf 
engine. The Woolf engine is, after all, 
only an ordinary compound engine, but the 





VENTILATING Exuaust FAN. 


cylinder there is no range, and in the} 
second the full range from boiler to con- 
denser temperature, and all cylinder con- 
densation, or a very large proportion, indeed, 
much larger than in correct working, takes 
place in the second cylinder only, and the 
gain from utilizing the steam formed by re- 
evaporation in the small cylinder of the 
water formed by initial condensation is not 
secured. 

This system of compound working is, in 
fact, merely the simple system with the 
complication of an extra cylinder, without 
its advantages, not excepting even those 
connected with reduction of crank-pin 
pressures, and general working stresses on 
the moving parts. Considering further ‘the 
French method of working the admission 
of steam throughout the full stroke of the 
low pressure cylinder, it should be clear to 
engineers who practice this system, that 
there is no more reason in it than in carry- 
ing steam in a simple engine cylinder 
throughout full stroke, and throttling in- 
stead of cutting-off and working ex- 
pansively. To remedy the faults of a 
Woolf engine, or of a compound engine 
worked on the Woolf system, is easy in 
some cases. 
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New Ventilating Exhaust Fan, 





The accompanying cut represents a new 
fan for exhausting air from rooms, shops, 
factories, etc., for ventilation, circulation of 
heated air, or other purposes. It will be 
noticed that there are two forms of blades 
used in combination, and the makers state 
that by experimenting they have ascertained 
that by this means they avoid back cur- 
rents at the center, or ‘‘ back lash,” as it is 
sometimes called. 

As shown in the cut, the fan is intended 
to stand upon a floor or other support, but 
if it is desired to place it in a side wall, it is 
only necessary to remove the legs which are 
bolted to the frame, make a circular open- 


ing through the wall large enough to let the | 


outer rim enter, and fasten the fan in place 


by screws or bolts passed through holes | 


made for the purpose in the flange. 

The boxes and _ shaft 
are so arranged that 
tbe shaft and fan may be 
taken out and reversed 
‘‘end for end” when for 
any reason it is desired to 
do so; thus the belt may 
go on at either side, or 
thefan may work either 
way. 

They are being put into 
public buildings for ven- 
tilating, and into shops 
and factories where dust 
caused by grinding and 
polishing operations, or 
where steam or noxious 
vapors of any kind, re- 
sulting from manufac- 
turing operations, are to 
be removed, and we are 
informed are giving ex- 
cellent satisfaction in such 
service. 


The outer rims and the 
blades are made of sheet 
steel. 

They are manufactured 
in sizes ranging from 12 
to 120 inches by the Back- 
us Water Motor Com- 
pany, Newark, N. J. 





———_* ao—__— 





Tickell’s Inside Micrometer Gauge.’ 

The accompanying illustration shows a 
gauge intended for inside measurements in- 
vented by Mr. John Tickell, of Cleveland, 
As will be seen, it embodies the 
micrometer principle by means of the milled 
nut / and the circular graduated scale and 
pointer, which reads to thousandths of 
inches. The tube slides inside of tube A, 





ENDLEss Bep SurFACER.—SrxE Page 1. 








Marcos 10, 1888 


and can be tightened in any desired posi- 
tion by the milled nut Z. The tube A has 
a pointer made fast to it, which comes 
through the slot in A, and by means of the 
straight scale indicates its movement. 

The taper pin shown passing through 
both tubes is used for gauging holes or 
recesses, where, from the nature of the case, 
the gauge must be reduced in length to ge) 
it out after being set. There is one hole 
through the outside tube for this pin and 
three through the inner tube H, which are 
some distance apart to provide for different 
extensions of the gauge. When the gauge 
with this pin inserted is passed into a re- 
cess or chambered hole, and set to the de- 
sired size, the pin is withdrawn and the tube 
Hpushed in sufficient to enable the gauge to 
_be withdrawn; when, the pin being re- 
inserted, the gauge is restored to size, and 
| any desired allowance for shrinkage fits, 
‘etc., can be made by the micrometer nut. 

The stem # also slides in or out to suit 
different sized work, and can be tightened 
at any desired point by the upper milled 
nut. 

The contact fpoints are*;yhardened to pre- 
vent wear, and the gauges are to be made in 
various sizes, ranging from two to forty 
inches. 
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George H. Corliss. 





George H. Corliss died at his residence 
at Providence, R.I., on Feb. 21, of paralysis 
of the heart. Mr. Corliss was born in 
Easton, N. Y.,in 1817. Although not edu- 
cated for mechanical pursuits, he early 
showed signs of the ability in that direction 
which later made him famous throughout 
the civilized world. He will always be 
chiefly known for his efforts in perfecting 
the steam engine, towards which he un- 
questionably did more than any individual of 
his generation. Not only have his designs 
been extensively copied in this country, but 
in every country in the world where steam is 
used. He was honored even more abroad 
than at home, having been awarded the 
Rumford medal, and various diplomas, 
prizes and awards from foreign countries. 
In 1886 the King of Belgium made him an 
officer of the Order of Leopold. George H. 
Corliss will always be known as one of the 
great engineers of the world. 

oe 


According to Hngineering, some recent 
investigations of the subject of belt capac- 
ity, by Mr. Otto Gehrkens, of Hamburg, in- 
dicate that the strain per inch of width may 
be 55 pounds at high speeds, such as 2,000 
feet per minute, but at slower belt speeds 
the strain should be reduced to 40 pounds. 
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A wrench, recently patented in England, 
consists of a circular head provided with 
jaws of different sizes. This head can be 
revolved on the handle, and held in the po- 
sition desired by means of a bolt head en- 
gaging with one of the jaws. 
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W. Doxford & Sons, at Sunderland, Eng- 
land, have brought out a machine for plan- 
ing the blades of propeller wheels. It works 
on asort of pantograph principle, a former 
of the proper shape guiding the cutting 
tool, through suitably arranged levers. 
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Practical Drawing. 





By J. G. A. Meyer. 
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Problem 58. 

410. To FIND THE LINES IN WHICH! A PRISM 
PASSED THROUGH A OYLINDER WILL INTER- 
SEOT THE CYLINDRICAL SUR¥FACE—DEVELOP- 
MENT OF CYLINDRICAL SURFACES. 


Figs. 298, 299. Let abed be the vertical 
and @, ¢, ¢, g, the horizontal projection of 
the cylinder whose axis is parallel to the 
vertical and perpendicular to the horizontal 
plane of projection; also let hij k be the ver- 





















































tical, and A, t, m, n, be the horizontal pro- | 
jection of a prism passed through the cylin- | 
der ; the face hij k of the prism is parallel | 
to the vertical plane of projection. It is re- | 
quired to find the lines o p and 0, p, in | 
which the prism will cut the cylindrical 
surface. 

The lines At andj kin Fig 298 are repre- 
sented in Fig. 299 by only one line hy é3, 
because, since the face 7 j k of the prism 
is parallel to the vertical plane of projec- 
ion, the lines A ¢ and j & must lie in one and 
he same projecting plane, and since the 
race of the projecting plane is the projec- 
ion of the line, or lines, which the plane 
-ontains (Art. 236), it follows that the lines 
hiand j & can only be represented in Fig. 
299 by one line h, ¢,. Therefore, the 
line hiis the vertical, and the line /, 
i, the horizontal projection of the edge 
(ht, hy t,) ; * the line j & is the vertical, 
and the line h, 7, the horizontal pro- 
jection of that edge, which, in Fig. 299, 
is hidden by the edge (A #, hy, 7). 

In Fig. 298 there are only two lines 
that can be seen, and which must be 
found, in which the prism cuts the 
cylinder, and these are the two lines 
o p and 0, ps, in which the face hij k 
of the prism intersects the surface of 
the cylinder. True, there are besides 
the lines o p and 0, p, in Fig. 298— 
other lines in which the prism cuts the 
cylinder, but these lines coincide with 
and are hidden by the edges of the 
prism, and consequently a construction 
for finding these lines is not required. 
For instance, the prism will cut the 
cylinder in lines coinciding with and 
hidden by the parts a, 0, dy p, 03 Cg, 
and p, ¢, of the lines”? and jk, and 
since the lines / ¢ and j & are given, the 
lines coinciding with a, 0, a, p are 
also known. 

The axis of the cylinder and the face 
hij k of the prism are parallel to each other, 
because, according to the conditions given in 
the problem, both are parallel to the vertical 
plane of projection. In Art. 405 we have 
seen that all cutting planes parallel to the 
axis will intersect the cylindrical surface in 
two elements, and therefore, when we con- 
sider, a8 we may do, the facehi 7 Kto bea 
cutting plane, we know that it must cut the 
cylindrical surface in two elements s 7 and 
&, 7g, OF, More precisely, in two straight lines 
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0,, also from point p to p,, to represent the 
limit of the reduced cylindrical part of the 
cap. 

In Fig. 304 the arc 0, e, 0, represents a por- 
tion of the base of the large cylindrical part 


| of the cap, and the arc a, ¢, ¢, represents the 


base of the small cylindrical part of the cap. 
Comparing Fig. 304 with 301 we find that in 
the latter figure the whole of the cylindrical 
part of the cap is represented by only one 
arc, @, 0. € 04 Cy; and this is as it should be, 
because in this case the diameter of the 
cylindrical part of the cap is the same 
throughout. 

DEVELOPMENT OF CYLINDRICAL SURFACES. 

When a cylinder is placed on a plane sur- 
face, say on the drawing board, with its 
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Fig. 301 

















AMERICAN 











MACHINIST 


the cylinder on the surface of the paper, with 
the axis of the former parallel to the plane 
of the latter, and mark off the line of con- 
tact, which we will call line No. 1. We 
then roll the cylinder along the face of the 
paper until it has made one complete revo- 
lution, and then again mark off the line of 
contact, and call it line No. 2. The distance 
from the line 1 to line 2 will be length of 
the developed cylindrical surface, and the 
depth of the cylinder will be breadth of the 
developed cylindrical surface. The con- 


struction shown in Fig. 306 is based upon 
this principle. 

When, in Fig. 298, the prism / ¢ j & is re- 
moved, the cylinder will appear as shown in 
In this figure, the parts marked 


Fig. 305. 
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Fig. 299 
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‘velopment of the cylindrical surface. 
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equal parts, the more the better, say twenty 
parts ; and mark the points of division 2, 3, 
4,etc. Through the point » draw the hori 
zontal line v-20. On this line, commencing 
at the point 7, lay off in succession twenty 
spaces; each one of these spaces must be 
equal to one of the spaces on the circumfer- 
ence @ecv. Through the point of division 
marked 20, draw a vertical line 20-2 ; make 
the length of this line equal to the depth ¢ 
(Fig 305) of the cylinder, and through the 
point 2 draw the line z w parallel to the line 
v-20. The rectangle v uw z 20 will be the de- 
If a 
piece of paper be cut, its length and breadth 
equal to the length and breadth of the rect- 
angle, this piece of paper will just cover 
the cylinder. 

Through the points of division 1, 2, 3, 
etc.,on the horizontal line 7-20, draw 
vertical lines terminating in the line 
uz. These vertical lines will represent 
elements in the developed surface cor- 
responding to the elements of the cylin- 
der drawn through the points 1, 2,3 
etc , in the circumference ae c v. 

To find the openings y, yg ty 2, in 
the developed surface we proceed as 
follows: In the circle ae cv draw the 
horizontal lines y y and x x to represent 
the opening in the cylinder made 
by passing through it the prism ; conse- 
quently the distance between the lines 
yyand az must be equal to that be- 
tween the line 4,7, and m, n, in Fig. 
299. In this particular case we find 
that the line y y pierces the circumfer- 
ence @ecvin the points of divisions 
marked 8 and 17. The line 2 2 pierces 
the circumference in the points of divi- 
sions marked 7 and 13. Therefore the 
opening on one side of the cylinder 
extends from the point 3 to point 7, and 
on the other side of cylinder the open- 
ing extends from the point 13 to the 
point 17. Consequently the openings in the 
developed surface must extend from the 3d to 
the 7thelement, and from the 13th tothe 17th 
element. Therefore, on the third element 
in the developed surface, lay off a point y, ; 
the distance between the points 3 and y, 
must be equal to that between the points 
and a, in Fig. 305. Also from the point y, 
lay off on the third element a point y,; the 
distance between the points y, and y, must 
be equal to that between the points a, and 
a,. Through the points y, and y, draw the 
horizontal line y, 2 , and y, 2, terminating 
in the seventh element, the rectangle y, /, 
x,v, will be the opening in the developed 
surface corresponding to the opening be- 
tween the points 3 and 7 in the circumfer- 
In a similar manner the other 
opening in the developed surface is to be 
found. 

In rolling the circle aecv along the line 
»-20 its circumference will be developed, 
and when the circle has made a complete 
revolution along the line 
»-20 then the length of this 
‘ line must be equal to the 
circumference of the cir- 
cle. The length of this 
line has been found by 
laying off the same num- 
ber of spaces as contained 
in the circumference; and 
since the spaces in the 
Y, line »-20 are generally laid 
off by the means of divid- 
| ers which are set to the 
distance between the 


ence @écv, 











0 P, Og Ps, Which are portions of the elements b Fig. 302 d 
87 and 8s, 7,. The points 0, and 9,, in 
which the line /, ¢, cuts the circumference 
@, Cy €y Jo, are points of the elements «7, 
and 8, 7, ; therefore, through the points 0, 
and 0, draw the vertical lines 0, s and 0, 85, 
cutting the lines” ¢ and j & in the points 0, 
0g, and p, p, respectively ; the lines o p and 
0, Ps Will be the lines in which the face h ¢ j 
k cuts the cylindrical surface. rE 
A practical application of this construc- Fig. 304 
tion is seen in the cap for a bearing or pil- 
low block shown in Figs. 
300 and 301. In this case —"__ i 1+ 
we may consider the face : | | 
hi j k of the lug to be the. : 
face of a prism, conse- | ” " | : 
quently the lines 0 p and | | 
0g Py, in which the face of | 3 | | 3 F 
the lug intersects the | = | | : : 
cylindrical part of the cap, | sl a s 
are found by drawing | | | | | | 
through the points o and te thE E | -4 | | w— | |r2 ' 
o,vertical lines cutting the mIlli(\\)¢ 2 a 
edges / t, j k of the lugs | | t | | 4 eo | | 
in the points 0, p and 0,, Ps i 7 + >» & 6 6 FY & 6 40 4s te ds te tx to 4 
respectively ; the linesop 2» — sa ee 
and 0, p, will be the lines Fiy. 305 war m4 : N\, Fiy. 306 
in which the lugs meet the [ti - 7 \ = 
cylindrical part of the cap. [ 10 | 4\ PractricAL DRrawina. 
Sometimes the ends aa, cc, anda, cd a | ee ala 
of the cap are turned down; in such a case S» oO ae p and Cs On “4 Py Tepresent the open- 
we really form parts of three distinct cylin- vad | e ings in the cylindrical surface made by pass- 
ders A Band C, as shown in Fig. 302. In this Se ee 2). ing through it the prism. It is now required 
figure it will be noticed that the bases a, ¢s, he a aX viene 4 | yeaa surface a bed, 


a, ¢, which separate the cylinders, are seen, 
and theref. re in our drawing of a cap shown 
in Figs. 303, 304, in which the parts @ a, ¢ ¢, 
a, bc, d arereduced in diameter, a horizon- 
tal line is drawn from the point 0 to the point 

*For the manner of designating the lines or 


points in space represented by their projections, see 
Art, 332 


axis parallel to the face of the board, the 
cylinder will touch the board in a straight 
line, that is to say, the line of contact be- 
tween the board and cylinder will be an 
element of the cylinder. Now, in order to 
develop the surface of cylinder, we place 








Fig. 306. Describe the circle a e ¢ 2, 
whose diameter ac is equal to the length of 
the line ac or 4d, in Fig. 305. Through the 
center # draw the vertical line e w, cutting 
the circumference a ¢ ¢ v in the point °. 
Commencing from this point 2, divide the 
circumference a e ¢ v into any number of 





points of division, v and 1, 
or | and 2, it follows that 
the length of the line 7-20 
thus obtained will be 
somewhat shorter than the 
circumference of the circle ; the reason for 
this we will give in the next paper. There- 
fore it is always best to obtain the length of 
the line 7-20 by calculation, thus: Multiply 
the diameter of the circle by 3.1416; the 
product will be the length of the line v-20. 
The length thus obtained is then divided 
into the same number of parts as spaced off 
in the circumference of the circle, and 
thereby obtaining the correct distances be- 
tween the elements in the developed sur- 
face. 





Foundry Cupola. 


By Ropert E. Masters. 


The small cupola shown in this issue can 
be run from under the stack and turned up- 
side down or held horizontally when chip- 
ping or daubing. It was designed by J. W. 
R. Johnson, of Richmond, Va., for a coun- 
try shop in North Carolina, and is especially 
adapted for foundries doing a small business, 
or for quick heats on repair work in larger 
foundries. 

We will begin at the top and work down, 
to give a description of making and 
erecting it. The platform A A, Figs. 1 and 
2, is of cast-iron, 3 x 7 feet, made in 
open sand in one piece. This is supported 
by cast-iron angle posts BB. CC show 
the two forward posts broken off at D D. 
The cupola stack extends through the plat- 
form plate, and is fastened by wrought-iron 
angle irons at H. There is also an angle 
iron bolted to the inside at the bottom of 
the stack to support what brick is used in 
the upper part. The left-hand side of the 
stack is cut in two from F' to F, and turned 
towards the reader, to show the charging 
door on a level with the platform. 

To the right of the lower part of the fur- 
nace, Fig. 1, is an outside view; the left 
hand is the cupola cut through at @ G, and 
turned back to show the position of sheave, 
tuyeres, etc. The upper half of Fig. 2 is 
the plan of stack and platform, while the 
lower part has half of the platform removed 
and the cupola cut through from H to //. 

7 7 is a cast-iron ring riveted to the top of 
the shell, to hold the brick when the cupola 
is turned over. JJ is a sheave roller on 
each side of the cupola, to run on track 
K K, which rests on a bracket cast in the 
uprights at Z, and is also bolted to them at 
that point. Thus it will be seen that’ the 
lower part of the cupola is suspended by 
the sheaves resting on the track, as indicated 
by the dotted lines in Fig. 2. 

From each of the air chambers J, on op- 
posite sides of the cupola, are five tuyeres 
N N of 1}” gas pipe, for distribution of the 
blast. The branch pipes are of sheet iron, 
and can be attached, when ready to melt, to 
the air chambers at 0. P is a peep hole. 
Q is an angle ring similar to the one used at 
the top. It has lugs at ? to swing the drop 
door, which is fastened by a key through 
lug 8S. 

When a heat has been taken off the key 
can be driven out from in front and the 
bottom dropped as it stands, or the lower 
half can be run back and turned upside 
down. The cupola is too small for a man 
to get in it and work, and the object of 
the drop door, and turning the cupola down 
horizontally, is to work from both ends to 
pick it out and daub it up. When it is run 
back under the stack the joint between the 
sections is daubed up. A bolt dropped 
through lugs at the joint keeps it from roll- 
ing back when in operation. 


DIMENSIONS OF CUPOLA. 


Outside diameter,top,214’’; bottom 19 
Thickness of lining........... 2 
Inside diameter of tuyeres.... 14 
Inside diameter at charging 

"ARMS AE eee 1¢: "7 
Height from bottom plate to 

bottom of tuyere........... Neg 
Height of tuyere above sand 

bottom on back side........ i 
Size and length of branch pipes 3}”’ x 10 
Branch pipes connect with 6’ 

main blast pipe in smith shop. 


” 


a= to 


MODE OF OHARGING OUPOLA. 


Fuel used for bed........ coke 90 lbs. 

Ist charge of iron, scrap, 200 lbs.; 
pig, 100 lbs. 

1st charge of fuel........coke 

2d charge of iron, scrap, 100 lbs.; 
pig, 100 lbs. 

2d charge of fuel.........coke 

8d charge of iron, scrap, 100 lbs. ; 
pig, 100 lbs. 

3d charge of fuel 

4th charge of iron, scrap, 150 Ibs.; 
pig, 50 Ibs. 


35 lbs. 


35 Ibs. 


35 lbs. 


MODE OF WORKING CUPOLA. 
Time of starting fire...... (eRe) Be 
Time of charging first iron.. 2.40 Pp. M. 
Blast put on.... 2.55 P. M. 


First appearance of fluid iron 3.01 Pp. m. 

First stopped in............ 3.04 Pp. M. 

Bottom dropped............ 4.15 p. M. 
TOTALS. 

Amount of iron melted. ...... 900 Ibs. 


Amount of fuel consumed..... 195 Ibe. 
Ratio of fuel to iron used.... 1 to 4;%. 

At the Ramapo car wheel works they 
have a small cupola, something on the order 
of the lower half of the one shown. The 
bottom is one solid piece, and, of course, 
does not drop. It has no upper section or 
stack, and is suspended on a pair of trun- 
nions, on which it revolves. They find it of 
great value in testing brands and mixtures 
of iron. When through taking off a heat 
the cupola is turned upside down and the 
contents drop out; it is, in fact, on the plan 
of a ladle, with the exception of a tap hole 
at the bottom, and the tuyeres about 10” 
from the bottom. 

In the Amerrosn Macuinist, June 14th, 
1884, was illustrated a plan of melting a 
small quantity of iron by using a common 
ladle for the lower part, and placing on 
it a sheet-iron stack 36’’ long, with tuyere 
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holes at the bottom. Have the fuel high 
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Foundry Cupola 


enough above the tuyeres, apply a good 
strong blast, and as soon as the iron is 
melted lift off the stack and pour direct 
from the ladle. I fail to see why this iron 
cannot be poured as well from the ladle that 
it is melted into, as to have a tap hole at the 
base of the ladle, and run it into another 
ladle and then pour it. Any cupola below 
the tuyeres is on the principle of a ladle or 
reservoir, and if it could be transferred to a 
mould the metal could be run directly from 


it. This plan was republished in West’s | 


‘* Moulders’ Text Book.” 

A writer in the AmMericaAN Maoninist of 
February 12th, 1887, says he tried the plan, 
and ‘‘ the effort was a grand failure,” so he 
took two pieces of old smoke-stack, each 


18’”’ in diameter and 2 feet long, one for the | 


bottom and one for the stack, and melted 
the iron down, tapped it into a ladle and 
poured the mould, and has melted up to 
1,500 pounds of iron successfully by this 
arrangement 
serves a great deal of praise for this very 


creditable performance, yet this is one of | 


the instances which proves that what one 
man makes ‘a grand failure” of, another 
will make a grand success of. Sometimes 
it is in the man, sometimes in the appliances 








| but in testing its deliquescence, I found it 


The writer referred to de-| 


used. Henry Duffey, of Columbus, Ga., 
has frequently melted down small quantities 
of iron into a common ladle, as described, 
thereby saving the amount of heat that is 
lost when melting it into the bottom of an 
old smoke-stack and transferring it to a 
ladle to pour it. 
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Early Engineering Reminiscences. 
By GrorGe Escor SELLERS. 


THIRTY-SEVENTH PAPER. 


Before the digester was put in service we 
had been greatly troubled with boiler scale 
and heavy deposits over the fire; more in 
the cylinder boiler that carried the 200 lb. 
pressure for the guns than inthe t wo double- 
flue boilers provided with mud drum, such 
as is used on our river steamers. After a 
week’s run of the digester the fire was 
drawn, and the boiler allowed to cool down 
before running out the water, which was 
found to be quite milky, from the minute 
portions of lime floating in it, considerable 
quantities having settled at the end of the 
boiler furthest from the fire, which, when 
washed out, left the inside of the boiler as 
clean as when it came from the boiler mak- 
er’s, not a particle of scale having formed, 
and what had been left on at the last clean- 
ing had fallen off. The cause of 
this was evident. The steam pipe 
from the boiler to the digester was 
provided with two globe cocks- 
one near the boiler, the other close 
to the digester. The steam pipe 
was so arranged that the drip of 
condensed steam was towards the 
boiler. On shutting off steam from 
the digester, the cock nearest the 
boiler had been closed and the di- 
gester allowed to make a revolution 
or two before the regulating cock 
close to it had been shut. The con- 
densed steam, with its liquid extract 
of the cane in the digester, had run 
into the steam pipe, and when the 
steam cock was opened, with the 
regulating one closed, would natur- 
ally steep into the boiler. We im- 
mediately tried some of this liquid, 
mixed with the feed water, and fed 
by the injector into the other boilers; 
the result was, perfectly clean boil- 
ers, without any tendency to foam. 
Fearing it might have an injurious 
effect on the boiler iron, I submitted 
it to a test of filling a porcelain 
vessel with the liquid as it came 
from the digester, immersed in it 
coils of very fine-drawn iron wire 
and strips of thin sheet-iron, after 
removing all scale orrust. I placed 
this vessel on the stove, keeping it 
at nearly a boiling temperature, add- 
ing fresh liquid as it evapor- 
ated. This was continued until the 
residuum was about the consistence of mo- 
lasses. 





I could not perceive any injurious 
effect on either the wire or the strips of 
sheet-iron. I can now add, that wire, left 
for years ina corked bottle of the liquid, 
remained uninjured. As a boiler cleaner, 
or preventer of scale, it seemed to present a 
use for another of the waste products: but, 
to make it available, it must be got into a 
more condensed or concentrated form, and, 
for that purpose we put up a large evapor- 
ating tank, heated by coils of pipe with the 
escape steam of our engine. Should there 
not be a suflicient demand as a boiler clean- 
er and scale preventer, I conceived the idea 
that, by carrying on the evaporation until 
reduced to a suflicient density, it might be 
substituted for molasses in shoe blacking ; 


was lacking, for in the sun it dried into a 
hard, black, substance. Besides 
the use in our own boilers, the concentrated 
liquid was furnished to one of the largest 
tow boats on the Ohio; also to the boats of 
the Evansville and Cairo Packet Company ; 
from all of which we got most favorable 
reports. 


resinous 


The concentrating tank was set on a 
frame made of green white oak, freshly 
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hewed from the tree when in full sap. 
Whenever the leakage from the tank came 
in contact with this green timber it dyed it 
to a jet black. By immersing in this hot 
liquid strips of dressed green oak, the same 
effect was produced, but on seasoned wood 
the black staining was not so perfect. The 
liquid extract from the digester carried 
with it a considerable quantity of the non- 
fibrous portion of the plant that I have 
called arundin; this settled in the tank, 
and when scooped out from the bottom and 
partially dried and mixed with the dry 
arundin would compress into the hard 
horny substance, such as I have before 
alluded to, without the addition of the 
animal size, of a darker color, harder, more 
compact, and susceptible of taking a finer 
degree of polish. As I had been looking to 
this as a substitute for molasses in shoe 
blacking, that was on my mind. From the 
fine smooth silky feel of the dry arundin, 
the question naturally occurred, if this 
could be brought to a jet black, would it not 
advantageously take the place of lampblack 
in shoe blacking? I took a quantity of the 
dust arundin as shaken from the digester 
and crushed cane, separated from it the 
fibrous particles by a bolting cloth sieve, 
added a small portion of tannin, and by 
livigation made it as fine as possible; then, 
by adding the hot liquid from the evaporat- 
ing tank, I obtained a beautiful ebon-black, 
which, when in a dry state, by rubbing 
between fingers and thumb, had the feel 
of plumbago or blacklead, with its high 
polish but without its metallic luster. The 
next question was, without the use of acids 
that are so injurious to leather, and which 
are a necessity when lampblack is used, 
how much oil will this black powder carrry 
without the loss of its polishing property ? 
On this I experimented, using castor oil, 
and for deliquescence New Orleans molasses, 
in one lot that I made, and in another, made 
at the same time, instead of the molasses 
I used the scoopings from the tank, with 
the addition of glycerine; I could not find 
any perceptible difference in these two lots. 
They were both a shoe blacking that took 
a high polish, lasting longer and being less 
effected by dampness than either French, 
English or American lamp black shoe black- 
ing. There was freedom from acid with 
tannin as a preservative, and the large per- 
centage of oil as a softener of the leather; 
there could be no doubt as to the demand 
for such blacking when once known. What 
I preserved of the only two lots I made 
lasted me for over a decade, and when ex- 
hausted I had no satisfaction in returning 
to the use of other blacking. 


It had long been evident to me that, owing 
to the small yield from cane in white paper 


fiber, that making it for sale or into the 
finest grades of paper could not be made 


profitable without utilizing all the non- 
fibrous portions of the plant. I had de- 
monstrated to my entire satisfaction that it 
could be accomplished with proper me- 
chanical appliances, without resorting to the 
use of chemicals’ that are not only costly, 
but wastingly destructive to the fiber, save 
the chlorine required for bleaching. But to 
do this on a scale embracing all parts to 
make it profitable would require an entirely 
new plant, and expenditure far beyond my 
means. Having secured all the patents 

eight in number—that I deemed essential, I 
contemplated forming a corporate company 
with ample means; but to do so successfully 
would require the completion of all plans 
for works and machinery; also demonstra- 
tive specimens of all the different products; 
to do this would require time and much 
labor. To enable me to devote my time 
to this, my son took entire charge of the 
business of the paper mill, then running 
successfully on cane wrapping paper, which 
was steadily improving in quality, and which 
he had succeded in bringing up to a yield of 
50 per cent. of the green cane. Other im- 
portant interests demanded so much of my 
time that I did not get on as fast with my 
preparations as I hopedto have done. The 
commercial part of the business of running 


the mill was intrusted to a commission 
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house in which we had full confidence, but it 
was not long before I was astounded by the 
return of drafts on them protested for non- 
payment. 1 at once went to Cincinnati and 
found that it was a complete failure, and 
that a large stock of our paper in their 
hands was hypothecated for advances to 
them. This could only be released by the 
payment of the advances, or by long and 
expensive litigation. I took the first course 
to release the paper, disposed of it, and 
closed the business with them by accepting 
all they had to offer—some mining stocks 
that proved to be worthless. It was the 
oft-told story of speculations outside of 
their legitimate business. 

At this time a commercial traveler who 
had handled our paper, and who did much 
in introducing it, made a proposition in be- 
half of three young men, represented as 
having sufficient capital to operate the mill 
in manufacturing cane wrapping paper, to 
lease it, together with the right to run it 
under my patents. This proposition was 
favorably entertained, and a lease was 
given, certain betterments to be made on 
account of rent. These were done, and 
they started under very favorable prospects, 
but it was not many months before the com- 
mercial member of their firm disposed of 
the paper consigned to him without making 
returns, leaving the partner at the mill 
utterly stranded. We got no rent, and, as 
some of the betterments could be held as 
liens against the property, we had them to 
pay for. 

Before we had decided what course to 
pursue, we were approached by a party 
who came out from New York to see us, 
and who represented the owners of certain 
patents for the production of paper stock 
from straw or other fibrous plants, with 
a great saving in the quantity and cost of 
chemicals; that a strong combination was 
formed, but before they could use their im- 
provements without interference they de- 
sired to obtain the right to certain of my 
patents that antedated theirs. Thinking 
this might be an opportunity to get out, and 
recover a portion of the expenses I had in- 
curred, several propositions to sell were 
discussed, and finally terms on which we 
would sell our mill and all of my patent 
rights were arrived at, subject to the ap- 
proval of the Eastern parties. I soon re- 
ceived a dispatch calling me to Philadel- 
phia, saying the terms were acceptable, and 
they were prepared to carry them out. When 
I arrived in Philadelphia I was met by Mr. 
Samuel A. Walsh, of New York, as repre- 
sentative of the parties, and owner of the 
patents. Instead of being prepared to 


carry out the agreement, as they had 
notified me, I was asked to grant time. 


This I at first refused, as I had been called 
to Philadelphia on a positive assurance. 
Mr. Walsh stated to me with great apparent 
candor what he had done and was doing, 
naming some of his associates, several of 
whom I knew by reputation. Among other 
matters he stated that he had organized 
successfully the American Wood Fiber 
Company, and, with the patents he now 
owned, combined with mine, he would have 
a much better showing, The time asked to 
complete his negotiations and pay for our 
mill and my patents was one year, during 
which time he would keep the mill fully in- 
sured against fire and in repair, and pay the 
hire of watchman or care-taker. 
posed for my security to make William and 
John Sellers, of Philadelphia, trustees, 
transferring all his six patent rights to them, 
with the agreement that if he failed to make 
the payments in the time stipulated, his 
patents were to become my property. My 
patents also to be assigned in trust to be 
conveyed to him on the payments being 
made. I never had met a man with whom 
I was more favorably impressed than I was 
with Mr. Walsh. I finally agreed to his 
proposition, but before executing the papers, 
without his knowledge I went to New 
York and saw two of the parties he had 
named as his associates, who fully confirmed 
what he had stated, and, at my request, a 
friend of mine saw two others, and wrote 
me to the same effect. After executing the 


He pro- 
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papers I returned home, feeling confidence 
in Mr. Walsh meeting his engagements. I 
had inquiries from other parties wishing to 
purchase of me my rights; these I referred 
to Mr. Walsh. I frequently had from him 
reports as to progress and prospects. They 
were having a paper mill altered so as to 
fully demonstrate the value of our pro- 
cesses, and exhibit them in full operation. 
This mill had not been long running before 


WINDING OON 


it was destroyed by fire, and had to be re- 
built. 

On reading in the New York papers the 
exposure of the great frauds of the Tweed 
ring, and seeing among their names some 
that Mr. Walsh had named as b s associates, 


| 1 wrote to him, inquiring the effect it would 


have on his operations. To this he replied 
in person, coming out to Illinois. He ex- 
pressed confidence that, as soon as the mill 
was again in operation, he wou_d have no 
difficulty in filling their places. I was noti- 
fied when the mill started, and I went to 
New York State to see it, and I was sur- 
prised at seeing a great digester revolving 
on its short axis, precisely as mine had 
done. Its enormous size—being made to 
carry four or five tons of straw—made me 
uneasy during the entire time I remained in 
the mill. Very shortly after I saw the re- 
port of the explosion of this great digester. 





| To my letter of inquiry as to the cause, Mr. 
| Walsh replied that it was originally made 
| to bear 200 Ibs. to the square inch, but it had 
| passed through the fire when the mill was 
| burned ; that a new one was being made, 
| and he had advised against starting the mill 
until it was in place, but the proprietors, 
| being pressed with orders, to save time had 
| repaired the burnt one; that at the time of 
| the explosion all the workmen had been 
| killed, and that the real cause could never 
be known. Mr. Walsh seemed to be pur- 
sued by a succession of fatalities up to his 
| untimely death, and when it occurred I was 
not in a position to renew my efforts. 

I commenced this subject to show the folly 
of taking theory for fact in entering on any 
business, as I had done, and the theory on 
which it was based proved to be utterly 
fallacious ; but it got me engaged on a work 
that I devoted six of the best years of my 
life to, and with great pecuniary loss. Yet 
Ihave the satisfaction of knowing that I 
have practically demonstrated the entire 
feasibility of reducing fibrous vegetable sub- 
stances to paper stock, without resort to 
either acids or alkalies, or, in fact, any 
chemicals—simply by the agency of moist- 
ure and heat and proper mechanical manip- 


ulation. 

And now that my letters patent, and, I 
presume, those held by Mr. Walsh, have ex- 
pired, the highroad is open to the great and 
inexhaustible canebrakes, and the time will 
yet come when they will be utilized for pa- 
per and other valuable resultants, none of 
which need be wasted. Now, in my eighti- 
eth year, I have no disposition to re-engage 
in it, and I may not live to see it—but it is 
inevitable. The cane does not grow only 


for the uses it is now applied to. 
<< e 


A firm of English tool builders, in a com- 
munication to the Hnglish Mechanic 
World of Science, speak of what they call 
the ‘‘ excessive cuteness for minute details” 
of American builders. This we regard as a 
very good joke, the point of which will be 
seen at once by a comparison between 
American and English machine 
Nothing is more certain than that this same 
‘excessive cuteness ” is largely responsible 
for the fact that many American tools are 
used in England and on the Continent. 
me 


and 


tools. 





The long-continued discussion in English 
papers, and the tests that have been made, 
all incident to the bursting of the English 
steamer E'be’s steam-p'pe, have brought out 
the fact that there is a good deal of inferior 
copper offered for sale. 


MACHINIST 
LETTERS FROM PRACTICAL MEN. 


Winding Conical Springs. 
Editor American Machinist: 

W. W. J., of Baltimore, can wind conical 
spiral sprivgs by using the device shown by 
the accompanying sketch. The arbor is first 
made straight, as shown, with a small feather 
its entire length, over which is slipped, first, 
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'a collar provided with a hole to receive the 
end of the wire, then a lot of washers 
having keyways to fit the feather, and about 
j; inch thick, and finally a second collar, 
all of which are held in_ place by a nut, as 
shown. 

The washers are then turned up to the 
shape required. The spring can then be 
wound over the washers, after which the 
nut can be taken off and the rod slipped out, 
leaving the washers inside the spring, when, 
by opening the spring, they will fall out. 

Ws 


Another Slotting Machine Bar. 
Editor American Machinist : 


In your January 21 and February 11 
issues, I notice slotting machine bars to 
Sa a which I have some objec- 
83 tions. The bars themselves 
Ss are too heavy for the tools 
they hold, and have to be 
taken out to change them 
around. I have seen a good 
many slotting machine bars, 
and I think a description 
of the best bar that I have 
1, seen will be of benefit to 

some of your readers. 

The bar itself is turned 
steel, left a little larger at 
the tool end. It is held in 
a steel or wrought-iron 
sleeve, planed square and 
left as large as will pass 
through the tool posts. 
There is only about an 4” 
stock left on the narrow 
sides; one side is then cut 
open, so that when the set 
screws are tightened up the 
bar itself will be tight. 

A small pin may be driven 
in the sleeve, to hold it from 
dropping down when loose, 
and a collar is put on the 
bar to hold that, so it can 
be turned round, lifted up 
or lowered, to suit the job, 
and held in place. 

A tapered pin holds the 
tool in its place. The hole in 
the tool is reamed a little 
larger, so as to allow it 
to move easily. I never 
saw a tool of this kind break, and they are 
very easy to grind. A spring, as shown in 
the cut, holds the tool up. Tools can easily 
be made to cut down as far as the tool bar. 

Gro. J. MASIHEK. 

















SLOTTING 
OHINE BAR. 


MA- 


Marinette, Wis. 


[We have received from Mr. Frank 
French, of Atlanta, Ga., a sketch and de- 
scription of a bar almost identical with the 
above, so that the cut answers for both of 
them. that the bar was 
not originated by him, but that he has used 
one of them for years with entire satisfac- 
tion. | 


Mr. French states 


Moulding Palleys. 
Editor American Machinist : 

There are times when the foreman of a 
foundry has to resort to different ways to 
out castings. I once had 

me 24 inches diameter and 12 
The pattern was made in halves, 
There was wanted a 16 inch face 
I got the 
Then I had 


get 
brought to 
inch face. 
old style. 
made from the 12 inch pattern. 
flask in and had slides put on. 


a pattern 





oo 


a good level, smooth board made to ram it 
up on, then a board 2 inches thick that 
would yo inside the flask. The pattern was 
placed on the 2 inch board and rammed up. 
After turning the flask over the 2 inch 
board was taken out and the pattern drawn 
up to the joint of the flask, which was 2 
inches. Then the upper half of the pattern 
was placed on the first half and the cope 
rammed up; after the cope was rammed up 
and lifted off and turned over on its back on 
a good bed of sand; have a frame made 2 by 
2 and place the frame A on the joint of the 
cope and fasten it with eight screws. Now 
you can draw up your pattern to the top of 
the frame and tuck up your arms and 
secure your cope by spiking or nailing the 
cope well, then draw out your pattern and 
finish the mould. 

But some one will say that the hubs of 
the pulley will also be 4 inches longer. In 
the pulleys I made the hubs were loose, and 
when drawn out sand was put in the hub 
parts of the mould and the hubs placed back 
and bedded in so as to make them the same 
length. I cast some 6 or 8 pulleys from 
that pattern in that way and made nice 
castings. D. SPENCE. 


Frame A Q | 
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MOULDING PULLEYS. 
The Wheel Question Again, 
Editor American Machinist: 


I read with interest your article on the 
car wheel question in the February 4 issue. 
In my communication printed in that issue 
no discourtesy was intended, and by your 
leave we will consider the question a little 
more. 

First, I think we have a right to assume 
that when A. Bb. A. asked his question in 
the January 7 number, he did not appre- 
ciate the between 
power and force, and was not aware of the 
contradiction of terms in saying the power 


technical distinction 


was fast to the car, for the simple reason 
that if he had the technical education to 
distinguish all these fine differences, and 
their full import in relation to the problem, 
he would have knewn enough about it to 
answer and explain the question for him- 
self and others without applying to the 
Macuunist for information. 

I assume that he wanted to know how 
many pounds’ force would start the car ap- 
plied at points (not wrist-pins, for cars do 
not usually have wrist-pins) (and C’, and 
Wrist- 
pins usually imply connecting rods, and 
they do not act in parallel and horizontal 


acting always in horizontal lines. 


lines, and always in one direc‘ion, as he in- 
dicates in his sketch. He did not really 
mean it when he said the power was fast to 
the car, for it is a contradiction of terms 
and an impossible condition. A draw-bar 
and link can be fast to a car, a cylinder can 
be fast to a locomotive, a piston and con- 
necting-rod can be fast to the wrist-pin of a 

but these are powers or 

Steam confined in the boiler is the 
and flowing and expanding 
through the cylinder against the piston and 
cylinder heads is the power, or moving force. 
Power cannot be fast to anything, for unless 
it moves it is not power, but force. 

In a locomotive the power acts on a wrist- 
pin ; the weight or resistance to be moved 
is the center of the axle, for that is the only 
point of the wheel that moves always at the 
same speed as the locomotive; when that 
center is moved it moves the whole engine. 
The fulcrum against which all the forces 
act is the point of contact between the bot- 
tom of the wheel and the top of the rail, for 
that is the only point that is stationary at 


wheel, none of 
forces. 


force, steam 




































any given instant, while all other points are | 


in motion ; that is the point which is fast to 
the solid earth. Now, behold! our whole 
question is simply one of leverage. If we 
were treating the problem by differen- 
tial calculus,! the center of the wheel 
is to be moved an infinitesimal distance 
in a horizontal direction—that is to say, 
it only starts to move. Now, a pound 
is a force, and a foot pound is a power, and 
if it takes 24 pounds’ force to start the car 
even the least or infinitesimal distance, it 
takes 24 foot pounds to move it one foot 
(supposing the starting and slow motion 
friction are equal, and even if they are not 
equal it does not change the argument) and 
2 foot pounds to move it one inch, and 24 
infinity foot pounds to start it. One might 
almost say that would be a case of reductio 
ad absurdum, but whether so or not, it 
would be rather unsatisfactory to the ques- 
tioner. So we must say force starts the car, 
power keeps it moving—the force is a fixed, 
unchangeable quantity under the same con- 
ditions of friction, etc., while the power 
varies as the distance moved through varies. 

The real point, I think, concerning which 
A. B. A. asks information, is as to the 
difference of force required to start the car, 
when the force is applied above or below 
the center of the wheel. 

As an illustration, suppose a locomotive 
whose stroke of piston equals the diameter 
of the drive wheel, and leave out all con- 
siderations of the angularity of the con- 


necting rod, by supposing the power of 


steam pressure acts in horizontal lines when 
the center of the wrist-pin is exactly above 
or below the center of the wheel. Now 
when the wrist-pin is exactly above the 
‘center of the wheel, steam moves the 
piston forward, and the wrist-pin is moving 
through space at twice the velocity of the 
center of the wheel, and the piston is also 
moving at twice the velocity of the cylinder; 
but when the crank is on the lower quarter 
and the center of the pin coincides with the 
point of contact between the wheel and rail, 
the wrist-pin center at that instant is stand- 
ing absolutely still, and the piston is also 
still, but the steam is pushing the front 
cylinder head forward, and with it the 
whole train, just as it would if the back end 
of the connecting rod was pushing against 
the solid rock. Here we have a very in- 
teresting illustration of the principles of the 
lever and the action and reaction of forces. 
On the lower quarter, power moves the 
cylinder, and, coincident with it, the wheel 
center. On each dead center at the ends of 
the stroke, the forces are equal and opposite, 
and no work is done ; on the upper quarter, 
the steam presses against the back cylinder 
head, and of course the wheel center, with 
the same force that it presses forward against 
the piston, but the piston or crank is at 
that point moving at double the speed of the 
wheel center, so we have force multiplied 
by velocity 1, opposed to force multiplied by 
velocity 2; the result is uniform velocity 
forward. 

Of course it is entirely correct to say that 
a locomotive will start with the application 
of the same force, whether the crank is 
above or below the center, just as the 
editor argued, but the distinction is that the 
force acts on the engine or car as much, and 
sometimes more than it does on the wheel, 
and A. B. A. says it is applied to the wheel 
only. 

From all this I claim that it is an im- 
possibility to attach any kind of mechanism 
to the lowest point of the wheel, and by ac- 
tion of power on that point alone to move the 
car. If sufficient power is applied, the slid- 
ing friction of the wheel is overcome, and 
the wheel slips on the rail. If the mechan- 
ism which applies the power to that point 
is also attached to the car insome way, then 
the car may move, but it is only by action 
of the forces against the car. 

Referring to Fig. 1, the whole resistance 
of the car or load to be overcome, centers 
at the wheel center A. The fulcrum or 
stationary point is D’, the power can be 
applied at any of the points DOA ©’ or 
D’. When applied horizontally at A, the 
force required equals the resistance; when 
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applied at D the force equals one-half the 
resistance, at C two-thirds ; at C’ the force 
is twice the resistance, and at D’ no power 
can move A. Sufficient power might move 
D’, but the wheel would slip and A stand 
still, held back by the car and friction of 
the other wheels. 

Now, to many every-day mechanics, dia- 
grams, calculations and theory are not as 
satisfactory as actual trial with sticks, 
wheels, ropes and weights; in other words, 


they believe better what they can see and | 


fee]; so, since reading your article in the 
Feb. 4th number, I made a hastily con- 
structed model, mostly of wood—somewhat 
as shown in sketch; see Figs. 2 and 3. 
The car had a post with a top sheave S and 
the lower sheave 7’, in an arm made to ad- 
just to bring the rope # in a horizontal 
position when pulling on the different radii 
of the drum W, with its steps 3, 6 and 7 
inches diameter, corresponding to the 
different distances of (, D and #, and C’, 
D’ and £’ from the center A, in Fig. 1. 
The car wheels were six inches diameter, 
and, with the drum W, were fastened to the 
axle. The sheave V was made fast to the 


rails, but could be adjusted vertically to | 


bring the rope Q level. The car with its 
load weighed 20 pounds, and the ropes 
could be wound around the drum either 
way, to apply the forces above or below the 
center. 

The following will show the weights 
which were just sufficient to start the car 


Fig. 1 
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more complex and more interesting. The 
rope Risof course at all points undera 
strain equal to the weight X,; it is, of 
course, always pulling horizontally back- 
ward on the sheave 7’, and arm V as much 
as it pulls forward on the point at which it 
is attached to the drum. 

When it pulls backward on the sheave 
and arm, it in effect pulls backward on the 
whole car as concentrated at the point A; 
for that reason, when the rope was attached 
to A the car did not move, as the forces 
were equal and opposite. 

So, then, we have the point A always 
pulled backward with a force equal to 
weight X, regardless of which point on the 
perpendicular the rope is attached to. At 
C’, A is pulled backward 21 ounces, and (”’ 
is pulled forward 21 ounces, but A having 
twice the length of lever from fulcrum D’, 
has 103 ounces advantage, and the car starts 
back. C is pulled forward 22 ounces, and 
A backward the same amount, but 22 at 0 
is equal to 33 at A, so in that case A is 
pulled forward by 11 ounces, when the force 
is applied at D’, and it is true, whether the 
rope was fastened to the drum or the track 
at that point, A was pulled backward 93 
ounces. D’ being the fulcrum, it cannot 
move, so A and the car start backward. 
Now, some one may say these last figures 
show that when the forces are applied at 
equal distances from the center A, as at C 
and ©’, and D and J’, they are practically 
the same; but here is where the mistake 
would be; it is not the 
force applied at ©’ 
and D’ which moves 
the car, but the car 
moves in spite of 
that force, by means 
of the greater force 
backward, and at the 
points (, D and # 
the forces would be 
much less were it not 














for that opposing 
= | : 
Backward force applied to the 
on car. 


The article in the 
February 4th number 
states that I am not 
very familiar with 








Tuk WHEEL QUESTION. 


when applied at different points on the per- 
pendicular # H’ of Fig. 1. 
When the rope Q was applied 
at A the weight Z = 8 ounces. 


at C ae = 5} 6 
at D “ce oo 33 oc 
at H 6 = 24 af 
at C’ ee = 19 6 
at D’ $6 = 56 6 and 


in this case the car did not start, but the 
wheels slipped on the rail. At H’, Z = 45 
ounces, and, the cars started backward; in 
the first five cases it started forward. 

When the rope R was applied at A the 
car would not move under any force. 
At (, the weight Y = 22 oz. car starts for’d 


At D 6 = 9 oz. as ef 
At H ss = 7 OZ. a af 
At C’ $6 =2loz. ‘ backward. 
At D’ as =f. On. . * ae 

At XH’ “6 = 6 02. ‘s tf 


All the above figures are not precisely ac- 
curate, and do not correspond with each 
other exactly according to theory, but that 
is not the fault of the theory, but of the 
model and scales employed. They are suf- 
ficient to illustrate the principles. 

In the first place where the weight Z and 
rope Q act itisa very simple problem of 
levers, the car starting forward in every 
case except when the point Z’ was used, 


and there, of course, the lever working on, 


the fulcrum )’ moved A backward. 

In the second case, where the rope ? and 
the weight X were used, it is still simply a 
question of levers and forces, but a little 


the few well-known 
principles of mechan- 
ics, am  ‘‘entirely 
wrong,” and am 
‘‘ grossly mistaken 
about sliding  fric- 
tion,” etc , etc. I, on 
the contrary, think 
my answer to the 
|problem was exactly correct. It was of no 
‘importance whatever that A. B. A. said the 
power was ‘‘ fast” to the car, for he did not 
mean it strictly, and any one trying to dis- 
cuss the question ought to have known its 
impossibility. He did say that the force (or 
power, as he called it) was applied to the 
wheel only, and at fixed points and in hori- 
zontal lines, and was only to start it. As to 
sliding friction, I claim that sufficient power 
applied to the lowest point of one wheel 
under a car will always slip it, and the 
car will not move, and if the car does move 
itis because the power is acting at some 
other point. 

If A. B. A. sees this letter he will prob- 
ably get some points of information, which 
neither of the former answers gave him, 
and it will likely answer most, or all, of the 
questions which he intended to ask, and 
any mechanic who has not given much 
thought to the theory of levers, and to the 
action and reaction of forces, if he will 
spend the time to look up and carefully 
read the question asked in the January 7th 
number, and follow closely the arguments 
in the two subsequent answers, he cannot 
fail to get information which will be of 
much practical benefit. 

WivuiaAmM MErri.t. 

East Saginaw, Mich. 

[We frequently receive questions from our 
readers which bear with them the evidence 
that the writers are not thoroughly posted 
‘as to the nice distinctions between different 
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terms and forms of expression, and we are 
obliged to use our best judgment as to what 
the questioner means or wants to know, as 
well as in giving the proper answer. 

In the case of A. B. A., though he did not 
make use of strictly correct terms, yet by 
means of his letter of inquiry, and the orig- 
inal sketch which he sent us, we were con- 
vinced that this force was to act upon 
wrist-pins in a direct line, and that it was to 
act from a point on the car. In‘other words, 
that the car with its power was to be self- 
contained, or that, if the action were to be 
considered to be upon the wrist-pins, then 
the reaction would be upon the car, and 
vice versa. Of course we understood that in 
a certain sense the question was a theoreti- 
cal one, because the question of the angu- 
larity of the connecting rods, which in 
practice are a necessary accompaniment to 
wrist-pins, was left out. We did not think, 
however, that any one need go astray upon 
that point, since by the terms of the ques- 
tion the car was only to be started. 
We answered the question with that un- 
derstanding, supposing that every one who 
read it would so understand it. 

If any proof as to the correctness of our 
answer were needed, it is to be found in the 
result of the experiments detailed above, 
where the rope #, acted upon by weight X, 
fulfills the conditions exactly. The experi- 
ments, however, are not new, and neither 
they nor the explanation of them reveal 
any laws or principles not perfectly well 
understood before. 

To say that A. B. A.’s statement, that ‘‘the 
power was made fast to the car,” was of ‘‘no 
consequence whatever,” etc., is about equiv- 
alent to saying that, in answering questions, 
we should disregard plain statements made 
by questioners, and assume that they mean 
nothing, simply because they are not stated 
in strictly correct terms. In this case it 
certainly was not meant, by the words ‘‘fast 
to the car,” that the force was outside of or 
independent of the car, but just the contra- 
ry; and to fail to answer a question which is 
evidently meant to be asked, or to evade it 
upon a mere quibble about words, is not in 
accordance with the object of our Question 
and Answer department. 

From this last communication of Mr. Mer- 
rill’s it is evident that the argument has 
been based simply upon a difference in the 
interpretation of the question, and there is 
ample inherent evidence that our interpreta- 
tion of it was right. 

The correctness of our answer, based 
upon that interpretation, is both admitted 
and proven in the above communication. 
As to what the car would do if the force 
acted from a point independent of it, is an- 
other matter, but is correctly explained in 
the above communication. ] 


Case-Hardening Cast Iron.—A Machin- 
: ist’s Makerhift, 
Editor American Machinist : 

The surface of cast-iron can be made very 
hard by using the prussiate of potash, and 
heat and cool three or four times using pot 
ash each time. 

Tam well acquainted with a machinist, 
who went out several years ago to put in 
some work on Sunday. He found he had 
to tap a hole in a boiler shell for pipe, and 
no tap to be had. The company employed 
several hundred men, and the works must 
start Monday morning. There was a 
Knowles steam pump there that had some 
of the openings closed with a plug the size 
he wanted. He took it and filed same as a 
tap, case-hardened it, and tapped the boiler 
shell all right, making a good job; where 
there is one man that would have done or 
thought of this, there are 1,000 that would 
not have done anything. This man was not 
a first class workman, but he always got 
the best pay of any man around the works, 
for the reason that he never got left. 

ir. We We 


Castor Oil to Prevent Foaming in 
Bollers. 


Editor American Machinist: 


I have been troubled a great deal with 
foaming water in boilers taken from creeks 
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and pools. I have tried many ways to rem-/| Boston to St. Louis, for the past few years, | be paid by the people who may desire to go 
edy the evil, but all the remedies that I I begin to take it for granted that the object | to the top of it during the exhibition. 


could think of and read of failed me at. 
times; but I have found one of late that has 
proven the best of all. 

Several months ago I was having trouble 
with the water, so much so that I could not | 
run the engine. The foreman of the mill 
said he had used castor oil in a boiler where 
alkali water was used, and that he thought 
this would help us out of the trouble. Sol) 
put two ounces of the oil in at the check | 
valve, and in three minutes the water was 
till and clear. So when foaming began 
again I began with the oil. Generally two 

unces would last a day, but at times I 
would have to use a pint. 

My plan of handling boilerts is to blow out 
some of the water at night or mofning with | 
about fifty pounds of steam, and put the | 
oil in if foaming begins after starting the | 
engine. Inever blow all the water out of a! 
boiler when hot if I can 
avoid it. This boiler is 
tubular, 44 inch diameter, 
14 feet long, and carries 
from 100 to 120 pounds of 
steam. Engine 12x20; 
190 revolutions. 

B. W. Benson. 


I 


Checks in the Tool 
Room, 


Editor American Machinist: 


: 
| 
| 
| 
| 
| 
| 
Mr. Miller’s article upon | 
the tool room touches a 
topic of importance in : 
shop management. The | 
value and necessity of a | 
well-conducted tool room | 
can scarcely be overstated. | 
It is one of the time- | 
saving, labor-saving, tool- | 
saving and temper-saving | 
arrangements which no | 
thoroughly prosperous es- l 
tablishment can dispense. 
with. Its highest effi. | 
ciency can beimpaired by | 
slight details. I must dif- | 
fer from Mr. Miller as to | 
the custody of the checks | 
themselves. Why not ap- | 
ply the system of the tool | 
room to the checks also? | 
Don’t let the men have : 
them to get lost or mis- | 
laid, but keep them hung | 
upon a board in the tool | 
room. This will be found ; 
to save time and trouble, | 
and will always enable the | 
tool room keeper to know | 
at a glance how many j 
articles a man has out. | 
But you may say that | 
if the men don’t carry | 
the checks they have no- 
thing to show against the | 
statements of the tool | 
room keeper. The same — 
objection could be urged 
against the conduct of 
every public library in the country. If the 
tool room man is not honest, he does not 
belong to any system that I care to talk 
about. But with an honest and careful 
man in the tool room to take care of the 
checks, you will have less trouble than 
if they are scattered among forty work- 
men, most of whom are honest and some 
of them careful. While five checks would 
be enough for most men, some others 
would need ten, and two or more classes 
would thus be formed. Instead of count- 
ing the checks as they hang upon the pins 
where they belong, a notched gauge applied 
to the side will indicate any deficiency. 
Frank H. Riouarps. 


Tool Rooms, 
Editor American Machinist: 


I have read Fred. J. Miller’s notes on 
‘* The Tool Room” and appreciate them as 
every mechanic will, and as owners of shops 
should. Being a practical machinist, and 
having} occasion} to visit tool rooms from | 





of building a tool room, in most cases, has 
been because it is the fashion. If I am cor- 


rect in this opinion, most shops have attain- 


ed the desired end; if, on the other hand, it 
has been the intention to have a place for 
the numerous small tools to be properly 


/stored and kept in order, and a means of 


knowing how and by whom they are broken 
and carelessly destroyed, thereby knowing 


| In view of this, it became a serious prob- 
‘lem how to get them up to the top of the 
| tower and down again in sufficient numbers 





|to make it remunerative. People will not | 


| climb steps to such a height, and indeed for 
most people it would practically be impos- 
sible. The ordinary winding engine and 
cage could not be made safe enough to in- 
spire the necessary confidence in visitors, 


Motion is imparted by means of the rope 
J, which passes up through a central tube 
and over two wheels, A and LZ. This rope 
is endless, and runs over a weighted pulley 
at the bottom, in order to maintain a uni- 
form tension. It is about .6 inches in dia- 
meter, runs at a speed of 3,000 feet per 
minute, and is to be driven by an engire of 
120 H. P. placed at the bottom of the tower. 
It runs at all times in the same direction, 
whether the hoist be ascending, descending, 


who was the careless man or boy to be made | and consequently could not be employed. | or standing still. The cage is in two sto- 


to use more brains and less brute force, the 
original intention has in a great many cases 
been forgotten soon after the tool room was 
finished. 

I contend no shop is so small that a well- 
regulated tool room of some sort will not 
pay well for the time and expense of putting 
it up. Let any man who employs a number 
of hands go out in the shop and stay all day 
and keep account of time spent looking for 


I | 
| | 
| 
Zz 
|| 
) | 
| 
| 
| 


Fig. 1 | 


tools and fixing up those that have been 
broken and thrown under the bench or be- 
hind that pile of castings over in the corner, 
and if he don’t have a tool room anda 
means of knowing how thingsare kept, as 
well as where they can be found, he has 
missed his vocation. : 

Some day tool rooms will be more useful 
than they are at present, in the majority of 
cases. If you have a tool room, go and see 
if itis giving you perfect satisfaction. If 
you haven’t any, you ought to build one, a 
good one, and after you get it done, keep an 
eye on it and it will surely pay. 


TRAVELER. 


A New Hoist. 





At the great Paris Exhibition in 1889, one 
of the’chief attractions will be the Eiffel 
Tower. 

This tower is to be nearly 1,000 feet in 
height, and of course a large part, if not all 
of the expense of its erection, is expected to 


The peculiar demands of the case led to | 
the designing by M. Backman of the hoist! 


Ir 


ries, with a total capacity for carrying 100 
passengers. 

The truck consists of a large 

tube to which the five arms are 
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Hoist. 


illustrated herewith, and which was first 
described and illustrated in Genie Civil. It 
is a new principle of hoist construction, is 
applicable to any height, and appears to be 
entirely safe. 

The construction will be readily under- 
stood from the drawings which we have re- 
produced. Briefly described, it consists of 
a truck having five wheels, each one at the 
end of a radial arm and resting upon a 
spiral or helicoidal railway. The truck 
being revolved by suitable mechanism, 
screws itself up or down, the cage with its 
passengers resting upon the truck and as- 
cending and descending with it, but being 
prevented from rotation by vertical guides 
placed inside the rails and in which there 
are openings at suitable intervals to allow the 
axles of the truck wheels to pass through. 

Referring to the engravings—Fig. 1 is a 
sectional elevation, Fig. 3 a plan of the 
truck, Fig. 4a plan of the mechanism, and 
Fig. 2. sectional view of some of the de- 
tails. Each part is designated by the same 
letter in all the views. 





fastened, and also the large spur 
gear B. Above the gear is the 
worm-wheel (, which is loose on 
the tube, but is connected to the 
wheel B by means of arms D, 
carrying spring plungers which 
engage with teeth inside of the 
rim of B. These teeth are so 
formed that if the wheel B is 
revolved in the direction to lower 
the cage the worm-wheel ( must 
revolve with it, but if it 
revolves in the other direc- 
tion the teeth do not lock 
and the worm-wheel does 
not turn. JZ, Figs. 1, 2, 
and 4, is the driving pulley, 
and on the same shaft with 
this pulley are two loose 
bevel gears, J and XK. 
Kither of these gears can 
be connected at will to the 
shaft by means of the fric- 
tion clutches M and JN. 


The clutches are thrown 
in and out by means of 
levers, which are moved 
by the screw S, which is 
“right and left,” so that 
when one clutch is thrown 
in, the other must neces- 
sarily be thrown out. The 
screw is turned by the 
operator by means of a 
hand chain passing over a 
wheel. 


When the clutch is 
thrown into gear, the bevel 
pinion J, by means of the 
\ bevel wheel O and pinion 
P, imparts motion to the 
large spur wheel B in the 
direction to raise the hoist, 
the worm-wheel C0 not be- 
ing in motion. 


In descending, the wheel 
B must turn in the oppo- 
site direction, the weight 
of the truck and carriage 
giving it motion. But when 
turning in this direction it 
must, for reasons stated 
above, turn the worm wheel 
C, and the angle of the 
spiral of the worm being 
such that the wheel cannot 
turn the worm, the hoist 
could not descend unless motion were im- 
parted to the worm in the right direction, 
which is done by means of the clut~h WV and 
bevel gears A and Q. 

Thus it will be seen that should the rope 
break, or the clutches refuse to act, the 
worm would not turn, and, consequently, 
the hoist could not descend; the worm 
simply allows the descent so long as the 
mechanism works properly. Brakes are 
also provided at /’ and V. 

The large tube is journaled at top and 
bottom upon the inner tube, to which is at- 


tached the cage. To secure a uniform dis- 
tribution of weight upon the truck wheels, 
the axles are pivoted at the inner ends, 
while the bearings next the wheels are sup- 
ported upon springs, and have a vertical 
movement of about }in. The diameter of 
the spiral is about 13 feet, and its inclination 
to the horizontal 18°. Since the rope always 
runs inthe same direction, no signals are 
required between the cage and the engine, 
and by dividing the mechanism into two 
parts—one for the ascent, and the other for 
the descent—the greatest efficiency is se- 
cured in hoisting the load, and the greatest 
security in descending. 
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Fair Play for Ranutactarert, 





In many of the older cities of the country 
there is complaint from manufacturers that 
they do not receive the consideration in city 
matters generally that is their due, from a 
proper recognition of the importance of 
their operations. And we believe that there 
is good ground for this complaint. Manu- 
facturers are sometimes considered good 
subjects upon which to levy taxes; their 
assets are generally in plain sight, and more 
easily come at than many others; hence 
they are disproportionately taxed. 

Then manufacturers sometimes require 
special privileges, and there are often fool- 
ish objections raised against granting them. 
Such things tend to worry and disturb manu- 
facturers, and often lead to removal, ata 
good deal of cost, and corresponding loss 
to the city. 

In one city we know of, the disposition to 
overtax manufacturers, and objections to 
granting trifling privileges, have driven sev- 
eral important manufacturing enterprises to 
other parts of the country, and the citi- 
zens, although partially awakened to the 
loss, are still likely to drowse over the mat- 
ter till the loss is materially increased ; then 
the usual course of giving bonuses and re- 
mitting taxes will be gone over, and it will 
cost a good deal of money to get back the 
equivalent of what might have been kept by 
the practice of fair business methods. 

It seems to be assumed that the cost of 
removal will be sufficient to hinder manu- 
facturers from changing their location, and 
this does very generally operate to do so. 
But it will not always avail. As a manu- 
facturing business extends, there is likely to 
come atime when new and larger works 
are required; then the kind of considera- 
tion that has been received, and the kind 
that is promised elsewhere, are important 
factors in determining the location. 

When it is decided to move the location 
of a manufactory from one city to another, 
there are reasons for doing so that should 
be carefully looked after. This removal 
very likely means others to follow. If there 
is something in the way of inducement in 
the place to which the removal is to be 
made, why could not that something be 
found in the original location ? 

Manufacturers are conservative, and do 
not remove without what appears to them 
good and sufficient reason. When an exodus 
of this kind begins, the reason should be 
looked after sharply. The time has long 
since passed when a city in this country can 
expect to amount to much without manu- 
facture. New York is a great city commer- 
cially, but at the same time it is the greatest 
manufacturing city in the world. Remove 
its manufacturing interests, and much of its 
glory would depart. 


<> - 


Fasting as a Cure for Poverty. 


A mistake of quite frequent occurrence is 
to suppose that because a person may have 
developed considerable talent in some given 
field of knowledge he is therefore entitled 
to express his views upon almost every sub- 
ject which may arise, and to bave those 
views bear with them especial weight and 
authority, even though they be entirely for- 
cign to the subject upon which he has espe- 
cially qualified himself to speak, or even 
though they relate to a subject which both 
his natural mental endowments and the pe- 
culiar line of study pursued by him may 
have unfitted him for discussing. 

Because a man, by reason of natural tal- 
ents and industry, may have risen to emi- 
nence in some special department of the 
field of knowledge, so that his opinions 
upon matters relating to that subject are 
recognized as authoritative, it by no means 
follows that it is his duty to volunteer in- 
struction on other subjects for which neither 
his natural abilities nor his training qualify 
him to speak ; but if he choose to do so, it 
certainly is not required that others shall 
receive those opinions, and attach to them 





any special significance or importance more 
than would be attached to the utterances of 
any other person talking of a subject about 








which he might susnenatity be expected to 
know no more than any one else. 

Some of the papers are now devoting a 
considerable part of their space to extracts 
from and comments upon a magazine article 
by Richard A. Proctor, entitled ‘‘ A Remedy 
for Poverty,” in which he seems to hold out 
the idea that one of the chief reasons for 
the existence of poverty is the fact that 
people eat too much. He gives the average 
daily consumption of solid and liquid food 
by ‘‘soldiers, sailors, artisans and prison- 
ers” in England, and states that modern 
doctors agree that ‘‘ this amount is in excess 
of the real daily requirements of a healthy 
man or woman,” and that ‘‘they would 
thrive better and enjoy life better on half 
the quantity,” a statement which, since it 
comes from the doctors, it would probably 
be presumptuous for us to deny the truth of 
though we don’t believe a word of it. 

Mr. Proctor, however, taking this as a 
foundation, concludes that it is possible for 
workmen to live upon about one-half the 
quantity of food which they now consume, 
and tkat they could therefore save what 
they now spend for the other half, and thus 
greatly improve their condition, and ‘“ de- 
prive capital of much of that portion of its 
control over labor which must be regarded 
as unjust and injurious,” whatever that may 
mean. 

Now, an opinion relating to astronomy 
held by Mr. Proctor would undoubtedly be 
entitled to the profoundest respect, because 
he is learned in the science of astronomy; 
but this opinion upon an economic question, 
it seems to us, should not be taken as au- 
thoritative simply because uttered by a 
famous astronomer. 

If, as is claimed, working people would 
enjoy better health and be happier by re- 
ducing their food consumption one-half, 
their producing powers would not be di- 
minished at all in consequence, and what 
would beccme of the surplus food pro. 
duced? Will the wealthy make a still 
greater proportionate sacrifice of their 
health and happiness by consuming this sur- 
plus, so as to keep the producers employed ? 
It is evident that Mr. Proctor’s study of 
celestial affairs has not led him to observe 
that the cost of living bas much to do with 
fixing the final rate of wages, and that, to 
quote a recent writer, ‘‘ the rate of wages in 
any community is fixed by the standard of 
living set for himself by the workman.” 


———_ +> 


A. J. Stevens. 


A. J. Stevens, General Master Mechanic 
of the Central Pacific railroad, died at Sac- 
ramento, Cal., on the 11th of February, of 
Bright’s disease, from which he had been a 
sufferer for some months previous. Mr. 
Stevens was born at Barnard, Vt., in 1833, 
and served an apprenticeship in the North- 
ern railway shops at Concord, N. H. 
From that time until 1870, when he was 
appointed master mechanic of the Southern 
Pacific railroad, he had a varied experience 
as machinist, foreman, locomotive engineer, 
and master mechanic for different railroad 
companies. This diversified experience was 
of great advantage to him in connection 
with his work on the Pacific roads, where 
he soon made his mark as one of the fore- 
most master mechanics of the country. It 
was largely due to him that the Southern 
Pacific shops at Sacramento assumed their 
present proportions, he early taking the 
ground that locomotives could be built 
there at less cost than was involved in their 
purchase. 


The aggregate of money withdrawn from 
the savings banks of New York city was 
$11,000,000 greater in 1887 than in 1886. 
The deposits for 1887 show an increase of 
$3,000,000 as compared with 1886, but the 
fact that the withdrawals were so much 
greater in 1887, is not easily explained. De- 
posits in and withdrawals from savings 
banks are generally held to be a fair indica 
tion of the condition of those who work for 
wages. 
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Under this head we propose to answer questions « 
us, pertaining to our specialty, correctly, and accor; 
to common-sense methods. 





Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and addr 
If 80 requested, neither name, correct initials nor |; 
tion will be published. 


(112) E. M., Sherbrooke, ——, writ 
I am making an engine 13¢ x 13g inch, to run 
revolutions. What power will I get with bo 
pressure from 25 to 50 pounds? A.—From 3-1 
6-100 of a horse-power. 


(113) F. P. S., Clinton, Mass., ask 
What is the advantage to be gained by speeding 
forty-horse power engine from 60 to, 90 revoluti: 
per minute, without changing the speed of the 1 
chinery? A.—Everything else being equal, 
power of the engine will be increased 50 per cent 

(114) C. M., ———, asks: In 
common friction calipers should the 
surface of the washers be level or hollow at t 
center? A.—They are usually made flat, but 
made concave and rather thin, then tempered so 
to make a spring washer, the joint is much i: 
proved. 


(115) J. A., Marinette, Wis., writes: | 
have a dispute with a friend about a valve sten 
The stem has aright and left nut for changing it 
length. I say when you turn this nut it chang: 
the lead on bothends alike. He says it will only 
change it on one end. Which is right? A.— Your 
friend isright. By moving this nut you will increas: 
the lead on one end, and decrease it to exact], 
the same extent on the other end. If you want 
more or less lead on both ends you must mov: 
your eccentric. 


(116) <A. H. A., Greenville, Cal., writes : 
To settle a dispute here among the boys, pleas« 
state whether or not, when a wagon or buggy is i) 
motion on the road, the top parts of the wheels 
travel faster than the bottom parts? A.—They do 
That part of the wheel which is in contact with 
the ground cannot travel at all without slipping 
while the top of the wheel is for an instant moving 
at twice the speed of the vehicle, though of course 
the angular velocity about the hub is always thi 
same in all parts of the wheel. 


(117) J. A.R., Toronto, Canada, writes: 
Would you kindly give me the name of a book for 
an amateur engineer to study. I have charge of a 
stationary engine; I know that to open and close 
certain valves will start and stop the engine, but 
would like to know more of it. I have a book by 
Jobn Bourne, C. E., but it is too complicated ; it is 
only fit for an experienced engineer; I would like 
something more simple. A.—John Bourne has 
written several books ; we do not know of a simpler 
book than bis Catechism of the steam engine. You 
must not expect to learn the principles of a steam 
engine without some study. 


(118) Mediator, Boston, Mass., asks: 1. 
What is required of a perpetual motion machine— 
simply to furnish its own motive power, or some 
thing more? A.—A machine which, once put in 
motion, would continue its motion until worn out 
without further application of force outside the 
machine itself would be a perpetual motion ma 
chine, 2. Is there an award awaiting the lucky in 
ventor, and if so, how much? A.—We are not 
aware that anyone has offered a reward for the in 
vention of such a machine, although it would be 
entirely safe to do so. 3. Are there any alleged 
perpetual motion machines on the market? A.—No 


(119) O. W., Astoria, N. Y. writes: I 
am running a Corliss engine 18x 36 inches, fly-wheel 
12 feet by 21 inches, 80 revolutions per minute with 
80 pounds steam pressure. This engine is 151 horse- 
power, cutting off at one-quarter stroke. All the 
power we require is 30 horse-power, when all the 
machinery is working, and sometimes there 
more than 5 horse-power ; then the engine runs un- 
steadily. What I want to know is if, by changing 
the speed to 60 revolutions, the engine will work 
better. and if so, what changes will I have to make ? 


makir 
beari 


is not 


The governor makes 70 revolutions per minute. A.— 
We do not know how heavy your fly-wheel is ; much 


will depend upon this. If you have a heavy enough 
fly-wheel the engine would do better at 60 or even 
50 revolutions, To change the speed of the engine 
to 60 revolutions, you must arrange to still run the 
governor at 70 revolutions. To do this you must 
change the size of one of the governor pulleys. It 
would be preferable to put a larger governor pul 
ley onthe shaft. To find the size of this pulley 
multiply the diameter of the present pulley in inches 
by 80, and divide by 60. Forexample, if the present 
pulley on shaft is, say 12 inches diameter, then the 
pulley required will be 

12 « 8C z 

60 = 16 

inches diameter. Or if you change the pulley on the 
governor you must make it smaller, and to find the 
size multiply the present diameter by 60 and divide 
by 80. Then you will have to belt from the engine 
to a smaller pulley to keep the speed of line shaft 
the same. To find the size of this pulley multiply 
the diameter of the pulley on the line shaft to which 
you belt by 60, and divide by 80. 
make the diameter three-fourths 
present. 


In other words, 
great 


as as at 
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(120) A. M., New York, asks: How 
ean I find the center of gravity of a safety valve 
ever? A.—Balance over any sharp edge; your 
nife blade will do. 

121) J. M. T., Pulaski, Tenn., asks: 

1. Can you tell me the process by which chilled iron 
scut? Canit be cut by ordinary tools? What is 
ie best brand of steel to make them of, and the 
best method by whichto harden them? A.—Chilled 
rolls are turned by the use of tools, made of ordi- 
iry good steel, though steel makers usually prefer 
furnish a grade of steel adapted especially to 
his purpose. They are made as hard as possible by 

»ordinary methods of hardening, aud the speed 

very slow. 


S. & S., Meridian, Miss., writes: 
re you not mistaken in your answer to J. G. T. 
rvallis, by saying there are no objections to the 
se of steel for boilers—excepting it is the price of 
eel? We know of many who prefer iron and pay 
ore for it. Please give us your reason why you 
ink steel the best for boilers. A.—We prefer 
eel, because we believe it to be a stronger ma- 
erial and safer to use for boilers than iron; also in 
‘dering steel plates we have a greater assurance 
f obtaining perfect and homogeneous plates than 

when ordering iron sheets. That many other per- 

sons hold the same opinion may be seen in the fact 
that a great majority of locomotive boilers are now 
iilt of steel. 


23) J. W. T., Thornton, Ark., writes : 
Our driving belt from main to countershaft of saw 
mill is 20 inches wide, with a tightener at the 
ountershaft. If atightener was placed near the 
main shaft of the engine, would it not take the 
wave out of the belt and be easier on the engine? 
Would it make the belt slip any more by placing two 
tighteners on it? A.—The placing of another tight- 
ener would reduce the waving of the belt ; whether 
it would be easier on the engine or not depends 
upon whether the waving is sufficient to injuri- 
ously. affect the engine or not. A gentle wave in 
a belt of any considerable length is a good thing. 
It would not make the belt slip any more unless it 
were so applied as to lessen the are of contact. 
If its application increases that are it will tend to 
prevent slipping. 

(124) J. D. E., Toronto, Can., asks: 1. 
Will an lees eens (or cutting-off tool) 
set at a right angle to the centers, cut a good 
square thread? If not, what should be the shape 
of the tool? A.—Such a tool will cut a good square 
thread, provided it is short enough to give it suffi- 
cient rigidity to prevent springing, and provided 
also that the angle of the spiral of the thread is not 
so great as to make the tool bind on oneside. The 
shape of the tool should be similar to that of an 
ordinary cut-off tool, except that it should be 
shorter. The blade should be thinner at the bot- 
tom than at the top, and also slightly thinner at 
the back than at the cutting point. Then it should 
incline to the right or left at about the same angle 
as the spiral of the thread. 2. What is therule for 
finding the width and depth of a square thread? 
A,—The width is one-half the pitch, and the depth 
19-20 of width. 

(125) A. O. K., New York, writes: 
Please inform me if a boiler of the following dimen- 
sions is large enough to run an engine with a cylin- 
ler four inches in diameter and 6 inch stroke, 
making 250 revolutions per minute, with a steam 
pressure of 80 pounds per square inch. Dimensions 
of boiler are 34 inches diameter, 46 inches high. 80 
flues2 inches in diameter and 22 inches long; the 
furnace 16 inches high and 30 inches in diameter; 
the hood and stack are 5 feet high. If this boiler is 
not large enough, give the proper grate and heating 
surface, also horse-power of the engine. A.—Cut- 
ting off steam at about 34 of the stroke you will 
obtain about 434 horse-power. The boiler 
enough, but not as correctly proportioned as it 
should be for economy of fuel. Flues less in num- 
ber and greater in length will be better. The total 
area of the flue opening should be about 1-6 of the 
area of the grate, and the length of the flues made 
to contain the same heating surface you have now. 


(126) Subscriber, Charlotte, N. C., 
writes : My apprenticeship in the machine shop will 
end in one year, when I will be 18 years old. I 
want to be a mechanical engineer. Will you kindly 
advise me what school to attend. If possible I 
want to work some and study some, so I will not 
I thought of trying to enter 


(122) 


is large 


lose the use of tools. 


the Asa Packer Institute at Lehigh, Pa., but 
would prefer a school that includes work with 


study. I wish especially to learn mechanical 
drawing and other things equally useful before 
I go off to school. A.—We would advise you to 
write a number of institutions in which the science 
of mechanical engineering is taught and 
a catalogue from each. The catalogues will indi- 
cate the course of study pursued in each school, 
and will enable you to decide which institute to 
enter. These catalogues will indicate the 
studies with which a candidate must be familiar, 
and consequently will enable you to make the 
proper selection of books to study before you enter 
the regular course of mechanical engineering. As 
for drawing, it seems to us that the articles on 
Practical Drawing, now appearing in the AMERICAN 
MAcHINIST, Will enable you to obtain a knowledge 
of mechanical drawing. 


(127) Subscriber, 
asks: How much more 


obtain 


also 


Great Falls, N. H., 
power will it take to run a 
machine that takes 10 horse-power close to the 
engine, when the machine 1s moved 250 feet away 
from it.? Shafting 1 15-16 inch in diameter. A.—The 





extra power to run the machine placed 250 feet 
away will be that which is required to overcome the 
friction in the bearings of the shaft. It the shaft is 
properly lined up, and the engine run at the cor- 
rect number of revolutions, then the friction will 
be very small. Therefore it may be said that 
practically there will be no difference in the power 
required. 


(128) F.A. , North Tarrytown, N Y., 
asks: Can you give me any hints relative to hard- 
ening long slender taps and such like tools without 
springing? Some special tools of this kind we 
have to make and cannot get them nearly so good 
as those we buy? A.—The best hints we can give 
you would be to turn the tools near to size and then 
anneal them, to take out strains caused by forging, 
or which may have been in the bar. In heating, see 
that the increase of heat from the time it is put 
into the fire until it is at the proper heat, is as near 
uniform as possible all over the tool. Then dip 
it straight into the water without lateral motion. 
When you re-heat it to draw the temper you can 
then straighten it while warm by the ordinary 
means employed for such purposes if it is found to be 
sprung. Nomeans have been discovered which en- 
tirely prevent springing. 

(180) A. G. K., Winchendon, Mass., 
writes: 1. Suppose we wish to raise 150,000 gallons 
of water in 10 hours to a height of 150 feet. We 
have a good engine of 40 horse-power working with 
a very light load. Would it be best to use a power 
pump belted from the engine, or a direct acting 
steam pump, taking steam from the same boiler ? 
A.—The engine being considerable larger than re- 
quired for raising the amount of water, we would 
prefer a direct-acting steam pump, so that the 
engine need not be run for pumping water at times 
when there is nothing else for the engine to do. If 
the engine must be run every day for other pur- 
poses requiring only a part of the power of the 
engine, then economy in fuel will be promoted by 
adopting a force pump and driving it from the en- 
gine. 2. If a power pump is used, would you prefer 
a piston or some form of rotary pump?’ A.—That 
depends on the location of pump and general ar- 
rangement of pipes. Our advice to you is to write 
to several pump builders, obtain their catalogues, 
and choose that kind of pump which will suit your 
purposes best. 3. About what power will be re- 
quired to drive the pump, the work of lifting the 
water being about 944 horse-power? A.—Impossi- 
ble for us to say without knowing more about the 
arrangement of pipes, so that the proper allowance 
for friction can be made. 


(181) ©C., Brooklyn, N. Y., asks: 1. 
What should be the cubical contents of a boiler per 
indicated horse-power? A.—There is no rule for 
this; practice varies widely inthe different forms 
of boilers in use. Besides, an indicated horse- 
power may require four times the steam with one 
engine that it does with another. 2. What should 
be the heating surface -per horse-power? A.—The 
allowance is generally from 12 to 15 feet. This may 
be more than sufficient, or it may not be sufficient, 
according tothe efficiency of the engine that uses 
the steam. 3. What should be the area of grate 
surface per indicated horse-power? A.—The grate 
surface of a boiler is proportional to the heating 
surface, usually being from 1-25 to 1-35 of the latter. 
If you count 15 feet of heating surface equal toa 
horse-power, and have one foot of grate surface 
to 30 feet of heating surface, then you will have &% 
foot of grate surface per horse-power. From 4 to 
14 foot is quite How can I 
calculate the saving in fuel by heating feed-water, 
say from 50° F. to 130° F. A.—Find by the aid of 
steam tables how much heat you must impart to 
the water to convert it into steam at the observed 
pressure, then find how much of this heat you im- 
part in the heater, and you can readily find the per- 
centage. For example, suppose you are carrying 
steam of 70 pounds pressure by gauge. Steam of 
that pressure contains 1210.3 he #, units per pound, 
This is reckoning from zero. A pound of water at 
50° contains 50 heat units, leaving to be imparted 
1210.3 —50 = 1160.3 heat units. Water at a te a ¥ r- 
ature of 130° contains 130.2 heat units per pound, so 
there was imparted in the heater, 130.2 — 50 = 80.2 
heat units per pound. This is about 7 per cent. of 
1160.3, so the heater should be credited with 7 per 
cent. of the work of converting the water into 
steam of 70 pounds pressure. 


common practice. 4. 
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Transient ‘Advertisements 50 cents a line for each 





insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week’s issue. 


Planed bevel gears. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
New features on engine lathes, Lodge, Davis & Co 
New features on drill presses, Lodge. Davis & Co. 
New features on shapers, Lodge Davis & Co. 
New featares on brass tools, Lodge, Davis & Co. 
Special bargains in tools taken 

in exchange for ours Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Fails. Mass. 

Machine work and pattern making. Anderson 
Machine Works, Peekskill, N. Y 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


Grant, see page 16. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Mechanical drawing, calculations, etc., taught by 
mail. 1. D. Boyer, 324 E. 3d st., Dayton, O. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘‘ Pop*’ Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y 

R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube Expanders. 

Light and fine machinery to order; foot : 
Catalogue for stamp. E. 0. Chase, News ark, 

“Davis Key-Seating Machines, kept in sock, a 
Manning, Maxwell & Moore, 111 Liberty st., N. 

For first-class automatic engines write to > il 
liams Engine Co., 447 North street, Baltimore, Md. 

The bulldozer forming, forging and bending ma 
chine. Williams, White & Co., Moline, Ill., m’f’s. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y. 

Burnham's turbine wheel is sold at net price to 
miil owners. Catalogue free. Address York, Pa. 

The Improved Tabor Steam Engine Indicator, 
made = sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., N. Y. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Berryman Patent Feed Water Heater and — 
and the Economic Boiler Feed Pump. Benj. I 
Kelley, 91 Liberty st., New York. 

Nicholson & Waterman, Providence, R. I., two 
48 in. horizontal boring mills; 5 in. cutting-off ma 
chines; 14, 16, and 30 in. engine lathes. 


Iron, brass and copper spooled wire is a neces- 
sity to the consumer anda great convenience to the 


trade. S. A. Smith, agent, 23 Canal st., Chicago, II. 
Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Feb. 11, p10. Send 


for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ —, brass goods, m’f'rs’ supplies, 
polishing materials, all kinds wire, metals, ete., in 
any quantity. Jordan & Gottfried, 208 C ‘anal st.. News 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,N.Y. Send fordes’n. 

New book on gears; ask dealers in books and ma- 
chinists’ fine tools to send for one, or send for one 
yourself by P. O. note. Price, 50 cents. Address 
Chas. B. Long, M. E., Worcester, Mass. 

Randall's copper-tippead hammers are something 
that every machinist should have; ask your dealer 
to show you one, and if he does not keep them, write 
to Montgomery & Co., 105 Fulton st., N. Y. 


W. - Hoffman, peiciote re apn ensinnie. 94 Liberty 
st., N. Y. Mechanical engineering in all its 
branches: working drawings for the transmission 
of power by steam, water, air and electricity. 

Special facilities for manufacturing of all kinds of 
light hardware and novelties by contract or other- 
wise ; presswork and stamping done on short notice. 
Acme B. H. Att Co., Limited, 74 5th ave., N. Y. 


Patents relating to machinery should be secured 
by experienced mechanics acquainted with the law. 
Write to A. K. Manstield & Co., mechanical en 
gineers and patent experts, 280 Broadway, N. Y. 


-arties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please write to the manufacturers, E. E. 
Garvin & Co., 139, 141, 143 Centre st., New York City 


The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 

Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. &2 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st., N. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding; if soiled 
we cannot use them ; for copies described as above 
we will pay 25c. each, and perso have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. Am. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


‘* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
econory in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1. 00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the. latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’a Co,, 96 Fulton st., New York. 


The series of articles by J. G. A. Meyer, on ‘ Prac- 
tical Drawing,’ now running in the AMERICAN Ma- 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October, 23, 1886 
issue, and up to and including January 14, 1888 
issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. AMER- 
1CAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 


‘Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti- 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 
U. S. or Canada at 5 cents each. AMERICAN Ma- 











CHINIST PUBLISHING Co., 96 Fulton street, New 
York 
Yes ES 
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“Ant ice ‘fac tory is 3 to be built at Tallay apoosa, Ga., by 
E. C. Pierce. 

Parks & Arnold will build a 
Newnan, Ga. 


carriage factory at 





Dewey Bros. are building an iron foundry at 
Goldsboro, N. C. 
Kester Brothers are building’a machine shop and 
foundry at Salem, N. C. 

A steam saw mill is to be built at Kingman, 
Maine, by J. S. Richardson. 


J. T. Buchanan contemplates starting an iron 
foundry at La Grange, Ga. 


The Martin Anti-Fire Car Heater Company are 
building shops at Dunkirk, N. Y. 
Cummings, Johnson & Wilkerson will build a sash 
and blind factory at Greenwood, 8 

Edwards is interested in an Electric Light and 
Water Works Company, at Decatur, Texas. 

A. S. Smith, of Cincinnati, Ohio, will soon begin 
the manufacture of shapers of his own design. 

The Wyeth City Land and Improvement Com- 
pany will build a paper mill at Guntersville, Ala. 

The Hope (Ala.) Lumber Company will probably 
build mills for making flooring, ceiling, sash and 
blinds, furniture, ete. 

A company known as the American Safety Signal 
System Company has been chartered to manufac 
ture electrical devices at New Orleans, La. 

The Sprague Electric Railway & Motor Company, 
New York, has issued in pamphlet form the report 
of Richard Moldenke on the use of electricity as a 
motive powerin mines. 

Thos. Carlin’s Sons, Allegheny, Pa., have issued 
a catalogue of engines, boilers, contractors’ ma- 
chinery, pumps, and general machinery. The cat- 
alogue is quite fully illustrated. 

James Rees, Pittsburgh, Pa., has lately remodeled 
his large mills and is now manufacturing the Pitts- 
burgh automatic engine rolling mill machinery— 
mining machinery, etc. He has put up new build- 
ings and put in new tools at a cost of $50,000. 

The Mason Regulator Company, Boston, Mass., 
has issued a finely illustrated and printed large 
size four page circular and price list of their spe 
cialties, such as reducing yalves, pump regulators 
and governors, and valves for various purposes. 

Russell, Boynton & Co. have been appointed 
agents at Minneapolis, Minn., for B. W. Payne & 
Sons, of Elmira, N. Y. They will carry a stock of 
the Payne automatic engines, of which there are a 
large number in use in Minneapolis and vicinity. 

The Stiles & Parker Press Company, Middletown, 
Conn., and 203-207 Centre street, New York, have 
issued a large sheet of engravings of presses, drop 
hammers, shears, and machines made by them. The 
engravings are excellent and well printed, the 
whole making a large ornamental picture. 

The Kokoma, Ind., The cable rope 
and rod works, should they locate here—and they 
are reasonably certain so to do—will occupy a two- 
story brick building, 60 x 150 feet, with metal or 
slate roof, the plant to cost $50,000 and give em 
ployment to 40 men. 


Gazette Says: 


The new foundry of the East Buffalo (N. Y.) Iron 
Works is complete and in running order. The fioor, 
actual working space, is 315 feet x 80 feet, and the 
cupolas have a combined capacity of 
per day. This is the largest foundry in Buffalo. 
The foundry starts in with some large contracts 
for railroad work, and will pour about 60 tons per 
day through this month. 


150 tons 


The Consolidated Wellston Coal and Iron Com-* 
pany has purchased the Milton furnace now in 
operation in the limits of Wellston, Ohio. The 
company will erect during the year additional fur- 
naces and a steel plant. Inthe latter the molten 
iron from the furnace will be converted into steel] 
and then rolled into wire and marketed as plain 
wire or barbed wire for fences. It is proposed not 
to let the metal get cool, from the time the ore goes 
into the furnace until the finished product is ready 
for shipment. ; 

The Rice & Griffin Manufacturing Company, sash 
and blind manufacturers of Worcester, Mass., will 
run their shop on the following plan the coming 
year: ‘After reserving 6 per cent. on the value of 
the capital invested, the balance will be divided 
proportionately between the capital and the yearly 
pay roll, employes to share according to the amount 
of their wages for the year.’ The works were run 
upon some such plan last year, and the result ap- 
pears to have been satisfactory. 

A St. Louis, Mo., dispatch says ; 
of manufacturers of barb wire assembled in con- 
vention in this city to-day for the purpose of ad- 
justing, if possible, the royalty claim of Washburn 
& Moen, Owners of patents. The manufacturers 
generally refuse to longer pay their royalty and 
effort is being made to have Washburn and Moen 
rebate their claim. No understanding has yet been 
reached, Mr. Washburn declaring that the royalty, 
which now nets his firm $390,000 per year, will cer- 
tainly not be relinquished. The manufacturers 
seem to be equally determined not to pay it. 

A Phillips, Maine, correspondent of the Jndustria 
Gazette writes: Phillips is the terminus of the 
Sandy River railroad, and the gateway to the 
famous Rangeley Lakes, destined in the near future 
to be one of the great watering places of New 
England. This is a lumber and agricultural district. 
Sheep husbandry is one of our leading industries, 
and such lumber as spruce, white and yellow birch, 
rock maple, red oak, ash, poplar and hem 
lock, are abundant, while pine is found in consid 
erable quantities. though not so plenty as formerly- 
The people of Phillips are anxious to have these 
resources utilized, and very liberal assistance will 
be granted any capitalists who will come here and 
operate a woolen mill, or a manufactory of any of 


the different kinds of lumber which are so plenty 
in this vicinity. 


A large number 


beech, 
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Machinists’ Supplies and Iron. 
New York, Feb. 21, 1888. 

Tron—American Pig—W e quote Standard Lebigh 
brands, $21 to $21.50 for No. 1 X Foundry, with out- 
side brands obtainable at $20 to $20.50. No. 2 
Foundry $19 to $19.50 for Standard Lehigh brands, 
‘others at $18 to $18.50, and Gray Forge from $16 to 

‘ 


Scotch Pig—We quote Coltness $21 to 21.25 ; Glen- 
garnock, $20.25 to $20.50; Gartsherrie, $20.75 to $2 
Summerlee, $21 to $21.25 ; Eglinton, $19.25 to $19.50; 
Langloan, $19.50 to $20; Dalmellington, $19.50 to 

20, and Clyde, $19.50 to $20. 


+ WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 





“ay 


Wanted—Men to sell planes, see page 1. 
Draftsman wanted ; young man with soma experi- 
ence. Address B. F. Co., care AM. MACHINIST. 
Wanted—At once, 6 dozen machinists; good 
pay ; steady work. ‘Clark Bros., Belmont, N. Y 
Draftsman accustomed to furnace and rolling mill 
work, wants position. Furnace, AM. MACHINIST. 


Young mechanical draftsman w - exp. wishes po- 
sition as asst. or otherwise. A. Y.. AM. MACHINIST. 


Situation wanted bya Gret-classmec hanical drafts 
man and machine designer. O.M., AM. MACHINIST. 

Wanted—Ten first-class machinists on engine 
work ; steady employment to good men. Ottumwa 
Iron Works, Ottumwa, Iowa. 

Situation wanted by mechanical draftsman ; 2 
years’ experience from technical school; wages no 
object. Address T. T,Am. MAcHINIST. 


Machinist wanted: One to act as foreman in a 
small first-class shop; none but skillful workmen 
need apply. Address A. B., care AM. MACHINIST. 

A foreman pattern maker to take charge of six to 
eight men in a locomotive works; must be exper- 
ienced in locomotive work ; state previous experi- 
ence and wages required. P., Am. MACHINIST. 


Wanted— Head draftsman in machine shop, found- 
ry and boiler works in Pe nnsylvania ; ; graduate of 
technical school with experience preferred. Ad- 
dress, giving particulars, and stating salary expect- 
ed, N. O. P., AM. MACHINIST. 

Wanted—A draftsman; one who is familiar with 
machine tool work ; must have a technical as well 
as a practical learning, and understand general 
office work ; send reference ; young man preferred. 
Address Box 86, Am. MACHINIST. 


Wanted—A thorough machinist that has knowl- 
edge of steam mac hine ry, to act as foreman of good 
manufacturing plant, in a city of 35,000; must take 
about $2,060 stock ; state age and experience ; fair 
salary will be paid. Box 85, AM. MACHINIST. 


Wanted—Foundry foreman for large establish- 
ment making miscellaneous jobbing and snap flask 
work ; arare opportunity for a thoroughly capable 
man. Address with reference, and state expected 
salary, H. M. Allen, 44 W. 2d st., Cincinnati, Ohio. 


Wanted—A practical mechanic with from three to 
five thousand dollars to take an interest in a ma- 
chine shop and foundry, with a good trade estab- 
lished ; aman ac quainted with the engine and boiler 
business preferred. Lock box 642, Malone, N. Y 


Wanted—By a practical machinist and iron foun- 
der who has risen from apprentice at 16 years to 
journeyman. foreman and superintende nt ; practi- 
cal, economical, and with good record, 37 years’ 
old, a change after April 1, 1888. L. F. Maron, 
Am. MACHINIST. 

Wanted—At the Can. Loco. Eng. Co., Ld.,'Kings- 
ton, Ontario, foreman pattern maker to take’charge 
of their pattern, joiners and tender erecting shop ; 
must be an experienced pattern maker, acc ustomed 
to locomotive work. Address, stating age,exper’nce, 
reference, and salary required. 

Mechanic—Wanted by a thorough’ practical’me- 
chanic, a situation as master mechanic in a rolling 
mill or iron works; is athorough practical engineer 
and millwright,and has the best method of rolling 
waste steel rail ends into hoops for cotton ties and 
wire rods. Box 87, Am. MACHINIST. 

Practical man with large experience designing 
and constructing machines and tools for brass and 
iron work, good inspector, with method ofgkeeping 
cost account, experience in buying and selling, 
desires to engage with other parties; references 
from present firm. Address B. W. AM. MACHINIST. 


J}: MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head a 
85 cents per line, each insertion. 











Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland, O. 


Crosby indicator for sale. Frank ‘McSwegan, 
8 Dover st., N. Y. City. 

Wanted— Adare sses of manufacturers of ceiling 
fans. J. H. Randolph, Baton Rouge, La. 


Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Wanted—Special machinery to build; correspond- 
ence invited. Address Drawer F, Shenandoah, Pa. 

Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, AM. MACHINIST, 


Wanted— Partner with $5,000 or $10,000 in machine 
shop ; best location on P acific coast ; good business 


H. 8., Am. MACHINIST. 

Wanted—A eoccud bend Allen portable riveter 
for shell work and air compressor ; must be in good 
order. P. O. Box 1334, Philadelphia, Pa. 

Wanted—A second-hand engine lathe that will 
swing 48 inch over the carriage and take in at least 
between the centers. Address Osgood & Barker, 
Bellows Falls, Vt. 

Wanted—Castings for 2 or 4 horse horizontal 
engine ; center crank preferred. Address with cut 
or photo, giving price for set, Sherman Manufactur 


man or mechanic. 


30 cents buys a_ practical oe wrench for any 
purpose; Ambler’s pipe attachment for monkey 
wrenches sent by mail upen receipt of price. Agents 
wanted. A. A. Ambler, Springfield, O. 


Wanted—Wire straighteners (power preferred) for 
short lengths, not exe eeding seven inches, Nos. 12 
to 18S. W. G. wire. Parties making such straight- 
eners ple ase address H. W., Am. MACHINIST. 


A. C. Christensen, 26 Church st., N. Y., mech, and 
hydraulic engineer. Prepares designs’ of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 


For Sale—In one of the leading railroad and iron 
centers of the South, a machine shop equipped with 
first-class new tools, allin good order ; been running 
a year; arare bargain for most any kind of manu- 
facturer with moderate capital. Address ‘‘ Oppor- 
tunity,’ Am. MacuInis?., 





THE DEANE STEAM PUMP CO.,Holyoke, Mass, 


BUILD 


Water Works, 


ENCINES 





AND 


Steam Pumping 


MACHINERY. 


SEND FOR CATALOQUE No. 18. 








BRADLEY'S eric 
HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 











any other Hammer inthe World. 


Bradley's HEATING FORGES 


Established 


1832 With a manufac- 


turing experience 
of over half 
~ acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
combining all 


Pat. Aug. 30, 1887 the essential 


For hard coal or coke. ff 
Indispensable in all && _ elements. _ 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production, 


BRADLEY & CO., Syracuse, N.Y. 
eS 


ONE HALF TIME “* 


andLABOR saved byusing 
this solid, strong, durable, 
firm-hold, quick-working 
Lever (Not Serew) Vise. Has improv- 
ed Taper-Pipe and other attachments. 
Sold by the trade. Sena forcircular. 


TOWER & LYON, 


95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


STEAM PUMPS tres or “sat 


Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am. 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efliciency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES— 
SORS, Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, X. Y. 
MACHINE TOOLS 


Special of, General, any size, for the manufacture of 
Orc nance Locomotive, arine and Stationary ye yo 
Ships’ Bollers, &ec., su »plied to many leading Firms the 
United States of America, 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. 
quirements. 


W. ASQUITH, HALIFAX, England. 


CURTIS RETURN STEAM TRAP 


For returning steam, 
condensed under pres- 
sure,automatically in- 
to the boiler, under 
high or low pressure, 


Manufactured by 
CURTIS REGULATOR CO. 


Boston, Mass. 

















Send specification of re- 
Large Stock of Tools ready for delivery. 





General Agencies: 
109 Liberty St., N, Y. 
G6 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 8, 3d St.,Minneapolis, Minn, 








707 Market St., St. Louis, Ms, 
Send tor Circular No. 17. 





ing Co., Jackson, Tenn. 





NEW 


WATER WORKS PUMPING 





95 & 97 LIBERTY ST., 


ENGINES A SPECIALTY 


). F. BLAKE MANF'G. CO. 


B VILDERS Ee VERY VARIETY 
OF OF 









111 FEDERAL ST., 


YORK, BOSTON. 














S we are filling up our works with Engine Lathes of our own 
make, we offer a variety of seeond-hand Engine Lathes of 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 

These Lathes will be thoroughly overhauled and put in first-class order, 


and sold at reasonable prices. 


THE HENDEY MACHINE 


CO., Torrington, Conn. 





DRILLRODS, 


All regular sizes from .013’’to 114” diameter in 12’’ and 36” lengths. 


The finest stock known for 
small taps, reamers, punches, 
jewelers’ tools, watch and 
clock parts, &c. These rods 
work freely, harden without 
cracking at low heat, and are 
exact in size to micrometric 
measurement. 

Other sizes to order. 


MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 


CHICAGO, ILL. 


PITTSBURGH, PA. 


NEW YORK, N, y, 





Drill Presses, 
Saws. 
on trial. 





Sebastian, May & Co.’s Improved Screw Cutting 


Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


Lathes 





CINCINNATI, O. 


OUR; NEW iS in. PCWER ENCINE LATHE IS NOW READY 





ROSE’S GREAT TREATISE ON 
STEAM ENGINES, 


RECENTLY PUBLISHED. 


Modern Steam Engines. 


An elementary treatise upon the Steam Engine, 
written in plain language, for use in the workshop 
as well as in the drawing office; giving full explana- 
tions of the construction of modern Steam Engines; 
including diagrams showing their actual operation; 
together with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions, etc., thereby enabling the 
ordinary engineer to clearly understand the princi- 
ples involved in their construction and use, and to 
pot out their movements, upon the drawing board. 

3y Joshua Rose, M. E. Tilustrated by 422 engrav- 
ings. In one volume, uarto, 321 pages. Price $6.00, 
Sree of postage to any address in the world. 


te" An illustrated circular, 8 pages, &. giving the 
contents of this valuable book, will be sent free to any 
= any part of the world who will Surnish his 
address. 


BY THE SAME AUTHOR. 


Mechanical Drawing Self-Taught. Com- 
prising Instructions in the Selection and Prepara- 
tion of Drawing Instruments. Elementary In- 
struction in Practical Mechanical Drawing ; to- 
gether with Examples in Simple Geometry and 
Elementary Mechanism, including Screw Thread, 
Gear Wheels, Mechanical Motions, Engines and 
Boilers. By Joshua Rose, M. E. ilustrated by 
330 engravings. 8vo, cloth. z = $4.00 


The Complete Practical Machinist. Em- 
bracing Lathe Work, Vise Work, Drills and Drill- 
ing, Taps and Dies, Hardening and Tempering, 
the Making and Use of Tools, Tool Grinding, 
Marking out Work, etc. By Joshua Rose, M. E. 
Illustrated by 356 engravings. Fourteenth edition, 
aoromenty revised and in oes bart rewritten. 


12mo, 439 pages. _ - $2.50 | 


The Slide Valve ee Explained. | 
Embracing Simple and complete Practical Dem- | 
onstrations of the 
a Slide Valve Movement. By Joshua Rose, M. E. 
Illustrated by 35 engravings. 12mo, cloth, $1.00 


ee" The abave or any of our Books sent by mail, free 
of Postage, at the publication prices, to any address in 
the world. 

Ge" Our new revised Descriptive Catalogueof Prac- 
tical and Scientific Books, 80 pages, 8vo, and our Cata- 
logue of Books on Steam and the Steam Engine, 
Mechanics, Machinery, and Dynamical Engineering, 
and other Catalogues, the whole covering every branch 
of Science applied to the Arts, sent free and free of 


postage to any one in any part of the world who will | 


furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND Im- 
PORTERS, 


810 Walnut St., Philadelphia, 


FOR SAW MILiS, 
TANITE FOUNDRIES AND 
EMERY WHEELS 27¢ MACHINE SHOPS. 
CRINDING MACHINES! For Circulars address 


THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or H. A. ROGERS, 19 John §, N.Y. 


FOURTH EDITION—REVISED. 
Partly Rewritten and Enlarged. 


THE STRAINS IN FRAMED STRUCTURES, 


With numerous practical applications to Cranes, 
Bridge, Roof, and Suspension Trusses, Brace d 
Are hes, Pivot and Draw Spans, Continuous Girders, 
etc.; also Determination of Dimensions and Desig: 
ing of Details, Specifications, and Contracts. Com 
plete Designs and Working Drawings. By Prof. A. 
J. Du Bois. Illustrated with hundreds of cuts and 
21 full-page and 7 folding plates. 
4to cloth, $10.00. 

“The most practical work of the kind we have 
ever seen.’’—Chas. M. Jarvis, Supt. Berlin Iron 
Bridge Co. 

‘*I must congratulate you on having promneed 
the best treatise on, the subject that has yet ap- 
peared.”’— C. 8S. Maurice, Supt. Kellogg & Maurice 
Bridge Co. 


JOHN WILEY & SONS, 16 Astor Pl., N. Y. 


Publishers of Scientific and Industrial Works. 
*,* Catalogues Supplied gratis and free by; Mail to order 








IF YOU WANT A G I ECONOMICAL 





Operation of each element in | 


Pa., U. S. A. 


ENGINE 


| EITHER HORIZONTAL OR VERTICAL, 


FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., N. Y. 











4 Tape a 


Betts Machine Co,, 


Wilmington, Del., 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 








FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this con- 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 


It does away with unusual care to o 
ena ab ling the operator to utilize the file to its full capacity. 


tain a true convexity or “belly” to file sides, and in fact renders great service by 


SURFACE FILE HOLDER No, ‘ dag. ‘tae to Hold Files 12, 13, 14 In. Long. 


MANUFACTORY and OFFICE, | ~ 


14, 15, 16 
- PROVIDENCE, R. I., U. S. A. 





THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


For Stationary Enginesand Pumps 
ofall kinds. Lubricators for Sin- 
gle or Double Connection. 


RICE LIST. 














é A 
Ay 
oo 
: 
MN Nos.. 
( Price. ~ 


‘a W Capacity . 


sseseee! 2 | 3 
2s $10.00 $12.00 $15.00 
--|  $pt | gpt | ept 


NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS, 








Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





HALL DUPLEX STEAM i iat 





HALL STEAM 
91 Liberty St., 





Boiler and 
Pump combined. 


Send for New Catalogue. 





PUMP CO. <a 
New York. 


Fire Pump. 










MACHINISTS’ 


Pattern Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 


U. BAIRD MACHINERY CoO. 


Pittsburgh, Pa. 





TOOLS AND SUPPLIES. 
Boiler Makers’ Tools, 





PATENT 


CYLINDER SIGHT 
FEED CUPS, 
a Regu- 


OILERS 





Pop Safety 





211 RACE 


Valves for Stationary, Marine and ae Boilers, 
——Manufactured by 


’ J. E. LONERGAN & CO., Brass Founders & Finishers, 
ST., PHILADELPHIA, PA. 








ROOTS’ 
Force Blast Rotary Blower 


FOR 


rounnams. SMITH SHOPS, PNEUMATIC 
TUB &S, VENTILATION, ETC. 





SLOW SPEED 
POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND, 


5. S. TOWNSEND, Gen, Agt. 9 Cortlandt St. 
COOKE & C0., Selling hots. NEW YORE. 


In Writing. Please Mention This Paper, 





BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 
Hammer,) 

Scle Manufacturers, 
Also manufacturers of 
EARD COAL EEAT- 
IN 1G FORGE: S. 


Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 








THE 
Association of Engineers 


or 
WAYS AND COMMUNICATION, 
oF 
ST.PETERSBURG, RUSSIA. 
Having speci! Government charter 
favoring Lp ny my 4 on a large scale 
and doin; ready a heavy business in 
Europe, invites American Manufact 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 
14 Dey St., N. Y. 


CUPOLA 


Polishing 





P. O. Box 3,348. 










Frame. 


ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 





Emery Wheels, Grinding esate: and Tools, 
and Polishing and Plating Coods 
of all kinds. 


UNION STONE COMPANY, 


33 & 40 HAWLEY ST., 36 JOHN S8T., 
BOSTON, MASS. NEW YORK. 





LECOUNT’S 
NEW EXPANDING MANDREL. 


Machinist’s Size. 








Amateur’s Size. 





Taking anything from 3g No. tage 
- sendee Pisavecaee % tol in.$10 

to 1 inch inclusive. rt eaccc veevewsens 1 “146%. 14 
Le ee ere $5.00 Betactisies cvs: ig*2 “, 18 
4 (with screws) 2 “8 ‘“*, 82 

Patented Dec. 25, 1877. 5 _ ve s *@ "5. 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


PARK MFG. CO. DHE ()NLY PERFECT” 
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: Beach | agi Portable Forges. 
2 Street, | mcimmemmmy ait Vetter: Stronrost 
> | pe ; hw orking. and ip every w way 
Boston, ck & - 
t: 
— Mass. | ortable Forge Q. 
The Park Injector, =» Bufialo Forge Co., 


EJECTORS anp JET APPARATUS. | BUFFALO,N. ¥. 








For Sale 
at 
Factory 
Prices 
by 


A. Aller, New York; 8. C. Sf XE & Childs,{Boston; Henry I. 

Snell, Philadelphia; Thos. J. & Co., Cincinnati; Shaw, Ken- 
dall & C ‘0., Toledo; The G a Ww orthington Co., © leveland; 
Goulds & ‘Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, P ittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Wickes Bros., East 
Saginaw, Adolph Leitelt, Grand Rapids: E. F. Osborne & Co. . 6. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 





Machine W orks, San_ Francisco; Flynn & Emrich, Baltimore; 

Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles- 

ton, 8. C.: Pond Engineering Co., St. Louis and Kansas City; 

> B.G joodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O.; 
S. Leeds & Co., Minne apolis; H. D. Coleman, New Orleans. 





THE M. T. DAVIDSON AMPROVED STEAM PUMP 
wen Havinson STEAM Pune Company. 


BEST PUMP MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 
THH BEST 


‘Sante IT NJ KOTOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water nd other 
Liquids. 


RULE NVR’ G. CO., PHILA., PA. 
CATALOGUES Fret. 





~ WARRANTED 
THE 











Nevwv.1inmad Improweda 


IT ENGINE LATHES, 


FOR IMMEDIATE DELIVERY. 
THE MULLER MACHINE TOOL COMPANY, 


8th and EVANS STS., CINCINNATI, o. 


FITCHBURG MACHINE WORES, 


Manufacturers of 


Metal-Working Machinery. 
OFFICE AND WORKS 
NOS. 13 to 21 MAIN STREET 
FITCIBORG, MASS. 









SEND FOR CATALOGUE E. ' is ane 


T SHRIVER & Co's : il 
IRON | 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 








CRANK PLANERS 


| 

| HM Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 

TO PLANE 12x16x15. 


THE R. A. BELDEN CO.. DANBURY, CT. 











Contracts Solicited 


von. '| WORTHINGTON 
wot. [Independent Condensers 


NEW SELF-SETTING PLANE ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 
Sample sent as per Circular. - 50,000 HORSE POWER 


—MADE BY— One of these machines—the largest 
The Gage Tool Co., 4 Independent Condenser in 
= the world—is applied to an engine of 
Vineland, 


8,000 HORSE POWER 


SEND FOR ILLUSTRATED CATALOGUE 


















N. J. 
HENRY R. WORTHINGTON 
Fourth conten «om Widdic cmb Peewieare, | Co prem: d N EW YORK 
Rapids, Mich.: *lease ship us7 No, 2 Smoothing Planes, 
poy 11 Jack Plane, one 2-inch blade for No. 4 Smoethi ng BOSTON PHILADELPHIA 
Plane, and6—1 3-4inch blades for No. 2 Smoothing Planes.” |CHICAGO ST. LOUIS SAN FRANOISCO 
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A PHOTOGRAPH OF A 


TaNEKINS moe. VA IVES. 


THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT THE COUNTRY has fully demonstrated thes 
valves to possess the following advantages over all other valves now in use: ‘ 

1.—A perfectly i. valve under any and all pressures of steam, oils, or gases. 2.—Sand or 
injure the seat. 3. ou do not have to take them off to repair them. 4—The ey can be repaired 
minutes. 5.—The aasae ity of the Disc allows it to adapt itself to an imperfect surface. 

In Valves having ground or Metal seats, should sand or grit get upon the seat, it is impossible to make them + 
except by regrinding, which is expensive if done by hand, and if done by machine soon wears out the valve, and in 
cases they have to be disconnected from the pipes, often costing more than a new valve. The Jenkins Mises used in 
valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or acids. 


JENKINS BROS,,71 John St., N.¥.3 105 Milk St.,Boston; 18 So, Fourth St., Phila.; 54 Learborn St.,Chicago, 


“y of any kind wil! not 
y any mechanic in a fey 





6 H. P. HARRISON SAFETY BOILER 
WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 
Address, Germantown Junction, Philadelphia, Penna. 
64 59 A VALUABLE BOOK for EVERY 
T EA STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 
THE BABCOCK & WILCOX COMPANY, 
Manufacturers of 
WATER-TUBE BOILERS, 
30 Cortlandt St., NEW YORK. 
Wood - Working Machinery 


107 Hone St... GLASGOW. 


This System of Feed Water Heater is the Best; 














AND THE 
| For Chair, Furniture and 
| Cabinet Factories, Box Shops, 
2 Planing Mills, Pattern Mak- 
| = ers’ use, etc. 
| ROLLSTONE MACHINE CO. 
is the simplest | 45 Water St.,Fitchburg,Mass. 
on the system. FINISHED 


Has Straight Tubes 


With reliable provision | 
for expansion, and will 


HEAT AND PURIFY, 
THE WATER. 
EQUAL TO ANY 

With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description ong | 
Histories of_ Boilers — 
Feed Water Heaters, to 


My HEXAGON NUTS. 


ACCURATE to GAUGE. 


Orders Promptly Filled. 








BridgeportBoiler Works, | TR l M P B RO t M CH 0. 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo, 





WILMINGTON, - - DELAWARE. 
STEAM 


i The Bate cexeraror 


Generates steam rapidly and economi- 

4 cally. Constant circulation of water. 
Easily Cleaned. Furnace produces per- 
fect combustion. Best e — e duty. 
Large 














WETGOTT CHOGK G0, Prmery Oneida Steam & Engine Foundey Cu, QUETDA, Wy 1, 


Manufacturers of all kinds of 


LA TH E_ ann DRILL 


Under Westcott’s Patent, 

Capacity Little Giant Improved. | 

NOG ssccec holds 0to % inch, 
Aes few “Oto ig ¢ 


Oto 5g * 


Send for Catalogue, |< 00 * owi « 


ECONOMICAL STEAM BOILERS H()RTOQN CHUCKS | 


A SPECIALTY, 
Pond Engineering Co, “"s8"""| owrversar CHUCKS, both 3 and 
4 Jaw, from 4” to 42”. 


Hydrostatic Machinery, | comsmarion cxucks, wis s 
PRESSES, PUMPS, PUNCHES, IMPROVED 4 JAW INDEPEND. 
ACCU MU LATORS, 


ENT CHUCKS, from 4” to 30”. 
CAR WHEEL CHUCKS, from 24” 
Jacks, V alves, 
FITTINGS; 


to 42”. 
Vault Elevators, Etc., Etc. 


CUTTING-OFF MACHINE 
WATSON & SPILLMAN 


CHUCKS, from 4” to 24”. 
= 204-210 E. 48d Street, N. Y. 








WestcotTs 
UT TLE Giant 
\MPROVED 








SEND FOR 
PRICES. 





FULL LINE of 2 Jaw Chucks. 
KS Send for Illustrated Price List. 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S. A. 














UNIVERSAL! - EAGLE S80 
INDEPENDENT! | - _ 
room | «ANVIL 
UNEQUALED 
iwstreNcTH, | e383 VVORKS, 
ACCURACY - — 
SIMPLICITY OF Trenton, N. J. 
M'F'R'D BY THE Asal S CONSTRUCTION ; 
HOGGSON 86 ¢ a hee Visen- Wessel oeomane aie 
DA.0 xp Price List than any other Vise. Always 
MAILED ON APPLI- 





parallel and cannot be broken. 


















a Ny 


Y DESCRIP, 


att OF BOILERS 1 mei 


IMMEDIATE DELIVERY. 


Tie WAINWAIGT MANUFACTURING C0., 


65 & 67 Oliver St., Boston, Mass., 


USE 


CORRUCATED TUBING 


For BOILER CONDENSER and other TUBES 
exposed to Expansion and Contraction, and gain 
in Strength, Durability and Safety. 


BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


PATENT S$ vecsecs' ist oni cave 


B. g. Du Bor, Patent Att'y, 916 F St., Washington, | Fine Machinists’ Tool,—E. Boston, Mass—Send for Oirculay 
D. 0. Good references, Bend for pamphlet. 


THE NATIONAL 


FEED-WATER 


HEATER. 


A brass coil heater supplyin, 
feed water at 210° to 212° Fahr- | 
enheit by use of exhaust steam, 
Our prices are low and rea- 























BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE 
LIANCE SAFETY WATER COLUMNS 
Warranted and sold by Boiler Makers 
and Dealers generally. 

t@ Send for Illustrated Price List. 


RELIANCE GAUGE C0., 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 










CATION, 

ee Sa Pee Send for Circulars. 
66 9 The Eagle 
WM. T. BATE & SON, CUSHMAN CHUCKS Anvil, — Best 
Sole Manufacturers, Face & Steel 
Horn. Better 
Conshohocken, Penn. Are guaranteed to be right in all respects. Ask to 7 any si 
see them at your dealer’s, or write direct to the ene ets 


factory. Respectfully, ranted and 


lower price. 


MONEY'S PATENTS 


Inventions and experiments, might have been saved had 
you possessed the complete new book entitled Law and 
‘acts on Patents and Inventions, by HARvey | 
Hopkins. A Practical, Legal and Business Guide for De 

veloping, Patenting, Perfecting, Manufacturing and Oy 
ating Inventions. Compiled from a life of experience. I 
contains in plain words and condensed form the law and 
facts of the following and over forty other subject 
Intrinsic Value of Inventions, Scientific Aid, bando! 


. 
Portable Drills, 
s 
ment, Joint Inventors, Joinder of Inventions. Defeati: 1g 
Hand Drills, Patents, he boag of Means, bed pl hig | area Lost 
e Ss pportunities, Locations, Introducing Inventions ict 
Boiler Shell Drills, aoe. Partnership, Infringeme nts, aa ity of Pate nts, 
. . amages anc rofits mployer an mploye. an; 
Light Drill Presses 
5 


poor inventor might be rich, if he would heed the rules 
é = and law (400 cases) presented. Don’ t spend a cent without 

Special Machinery. 
SEND FOR CATALOGUE. 


first re sading this book, to know “ what to do and what nm 
Cu NEW OLA F i RNACE 





THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


THOS. H. DALLETT & 0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 






























Iron and Stecl — 
DROP FORGING 
Of Every Description, at Reasonable Prices. | 
THE R. A. BELDEN CO., DANBURY, CT. | 


to do,” and avoid expensive and fatal mistakes. TODD. 
paper, 50c; stiff leatherette, Somes od in gold, 81; 
mail prepaid. CHAS. J. JOHNSON, Publieher 
105 Madison 8St., Chicago, Illinois. 

. W. KEIM’S New 

=" w ate r Jacketed Cupo- 

5 la produces superior 

castings with a saving 


. Of a laborer 
“ ap per 
ct. of a sav- 
os ingin metal 
and fuel. It 
is especially 
adapted for 
the use of 
stove, brass 
and iron 
founders, 
also for the 
copper and bell 
It is so constructed that by the addition of 











pe 


tieatment of phosphor-bronze, 
metal. 
1‘g per cent. of aluminum a steel casting can be 


SMOOTH * 
yroduced. It requires little, if any, repairs, and the WN 
bottom need not he dropped for months. Estimates INSIDE & OUT. 
furnished for portable reduction works for the 
smelting of gold, silver, lead or copper ore. Assay- 
ing and analyzing promptly attended to by the 
best ofchemists. Your correspondence is solicited. 
Send stamp for illustrated catalo 


The HARTSFELD FURNACE CO. “oS, 


acae-oe CATALOGTE OF SUD 


and Supplies sent free to any address on phesins of Ten 
Cente in stampe (for — 


CHAS. A. STRELINGER & C0., Yeo? ood Detroit Mith.'r. P. RICHARDS, - Providence, R.zI 











FOR BOILERS, BRIDGES, SHIPS, &c. 








sonable, and we aim to suppl 
the cheapest, best and most effec | 
ive Heater in the market. Six- 
teen sizes. 10 H. P., $20; 100 H. 
f P., $150; 500 H.P., $600. Iron 
} Brass and Coppe r Coils ms | 
N Bends made to order, 
oe We Circulars and price lists 
y sea wt sent on application. 


| National Pipe Bending Co, 


NEW HAVEN, CONN. 









Sterling Emery Wheel Co., 


——L. BEST, Manager, 
MANUFACTURERS, 
22 Warren Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 








CTLINDER BORING AND FACING MACHINE. 


Made any’size required. Will bore cylinder. 
and face off the ends at same 
time, Built strong and 
powerful; has variable 
feed that feeds 
either way. 















PEDRICK & AYER, 


1025 HAMILTON STREET, 









1888 











PHILADEL PHIA, Pa. 







































z=\|| = 


D>, 








Mazon 10, 1888 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bodtord, atass, 


Manufacturers of 


Morse Patent Straight-Lip Inerease Twist’ Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION ee 
OF BEST CAST STEE 
HARDENED GROUND & BURNISHED. 


8-16” to 3’ Diameter. 
Samples and prices on application. 
SIMONDS ROLLINGC-MACHINE CO, 
FITCHBURG, MASS. 


M ACHINER Y 
For Reducing & Pointing Wire 


Especially adapted to pointing wire rods and 
wire for drawing. 

‘or Machines or information, address 

the manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
may be done without 


causing R U ST 


by using our Non-Corrosive Soldering Fluid. 


Sample Bottle, he for 10 Cents. For sale 
by all dealers. 


STERLING ELLIOTT, NEWTON, MASS. 








Iron and 





We are making a specialty of 
4 Inch ENGINE LATHES; 


And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 
Don’t sleep another night until 
you write us for Phototypes and 


Prices. 8. AshtonHand Mfg. Co, 


Toughkenamon, Pa. 





COMPLETE STEAM PUMP 
/ ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 


OR WRITE 
TO US FOR PRICES 
VAN Duzen’s PATENT 


W/NN| DUP 4a Nits ail ane 


SOLE MAKERS 





vers jgteen Hand | Lathes, Foot Regn eae Drills, 
gig kh es. Agents, MANN 
MOORE, lil TY STREET, New YORK. 











ibis 4 til 
~ MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 





N.Y. 





UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—wITH— 


FP tn ik atu 


—AND— 


say Improvements. 
For Catalogues 

and Prices, 

address, « 


Bickford Drill Co. 


a Cor. Front & Pike Sts. 
« CINCINNATI, O. 

SJFRASER & ARCHER, Agents, 
7121 Chambers St. New York City, W.Y. 











“ Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
YX to 2-inch. Easily carried 
about. 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
eficient 


machines 
Sor cutting 
large 

PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 

ig. ¢ © «2% too in. 

ft will pay vou to write us for 
particulars. 

PANCOAST & MAULE, 

[Mention this paper.) Philadelphia. 
Ba We also build Power Machines. 


“ee 
| Pre 32- URLS 
(S URRIERAONYDER 


YE ng N Ce eKWORCESTER, MASS 























L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. x 5 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1386. 
Belt Shifter, pat- 
ented Nov. 2, 1386. 


140 Union St... 


Worcester, § 
Mass. 











CUMIN CARY & MOEN 


 nESCRIPTION @ x 
YP TEEL SPRINGS. © NENTORK CITY 





STEEL WIRE OFAN 


234 w.e29.sT. EV 


BORING AND TURNING MILLS .f aren 


LATHES PLANERS DRILL PRESSES Te 
F.P,MICHEL ROCHESTER N.Y. 


=" 4 
=~ ‘tint va 





EMERY WHEEL TOOL CRINDER. 











“ne SPRINGFIELD 
and Glue & Emery 
SIZES 


Wheel Co. 


YA Spring- 


Guaranteed 
Satisfactory. 


field, 
WRITE FOR ; 
Mll’s’d Circular Mass 
NO. D. = 
Patented Sept., = $ 
25, 1883. : °) 
ee ie eo 
-_ << {3 2. 
?Z : . 
ae? . 3 
J g = O53 3 
: : == Ao 
—— Ri 
= . 





| FOR SMOOTH CASTINGS 
| THOMAS D. WEST 


'SAYS:—“COAT THE SURFACE 
OF THE MOLDS AND CATES 
WITH 


Silver Lead or Plumbago. 


THE BEST IS MANUFACTURED BY 


| 
| 
JOS. DIXON CRUCIBLE CO. 


JERSEY CiTy. 








NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IROM-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 
William Barker & Co. 


Manufacturers of 
‘IRON AND BRAS®@ 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 











Nr Oulvert, Cincinnati, 0. 


Send for circulars acd 
prices. 











'D. SAUNDERS 





CIRC 


Steam & Gas 3 Fitters’'Hand Tools, g 


ee Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


SON 








S 
£ 
FS 
3 
3 


os: 





AND 


Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


plicity with strength and lightness. Easily 
instead of sliding motion. No loose parts to 
surfaces are of tool steel. hardened. Less fri 


adapted to various sizes of pipe. Rolling 
become detached and mislaid. All wearing 


‘tion of parts than any other pipe-cutter made 





G2 for Illustrated Price List of Fine Teole, 
manufactured by Standard Tool Co., Athol, Mass, 





Any Tool we make will be sent by mail or express to 
anv cadeeee, all charges prepaid, on receipt of price. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, in; S. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 











UNIVERSAL RADIAL» 
~ RADIAL DRILLING MACHINES 


= “=. THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


Bu pas, & UPWARD 
or UNIVERSAL RADIAL DRILL CO 


NCINNAT 


SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


| = 


awit 














Single & Automat 


Send for Catalogues 
Agents, Manning, Maxwel 





Ai MACHINERY (0, 


CLEVELAND, OHIO, 
Manufacturers of 


“ACME” 


Cutting from 3-8 in. to 6 in, diameter. 
Also Separate Headsand Dies. 





A PAT. DEC. 5, 1882, 
ic Boltcutters, PAT. DEC. 4, 1883. 

PAT. AUG, 25, 1886 
and Discounts 


1 & Moore, New York, 











L$. STARRETT 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 


SEND FOR FULL LIST. 


Gullah AMMEN MTN MRR ANNAN tn ANN lu 
» PATENT PORTABLE ROPE HOIST 


Quick Lifting. Quick Lowering. 


One man sufficient. Hold load at any 
point. Five sizes; 150 to 2,000 lbs. Rope 
weighs less than chain and can be bought 
anywhere. Send for descriptive circu- 
jar and references. 


ENERGY M’F’G CoO., 
1115 to 1128 8. 16th St., Phila., Pa. 


W.C. YOUNG & C 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


— 



































Worcester, Mass 
ae Manufacturers ot 














Waterford, N. Y 






Manuf’? r’s of 


peer FY TURRET 
ih AND 





rT) ts ( Speed Lathes 


AND 


sage brass Fister’ 


TOOLS. 











’P. BLAISDELL & CO. 


Manufacturers of 








Machinists’ Tools, 


WORCESTER, MASS. 











ON EHLEVATOR PUMPS. 


\AHITE'S FLEXIBLE METALLIC FILLE? 


For use of Pattern Makers and Architects. 


HOWARD WHITE, 44 N. 4th ST., 
PHILA. med 


” ” a fe 
ee 2 6 
| one 








J. W. DENNIS, 14 West Seneca Street, 


‘BUFFALO, N. Y. 








Single Cord Locking Belt Shifter. 


It has but one cord to pull one way. 

Always locked when not shifting. 

Parties manufacturing countershafts will find it 
to their advantage to secure shop rights. 


Exhaust Tumbling Barrels. 


Henderson Bros. 


MANUFACTURERS, 


—" Waterbury, Ct. 
SEND FOR CIRCULAR. 
END FOR CATALOGUE. 


(MRPRASTER MACHINE SCREW CO. 






















Cut Theoretioally Correct. 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 
440 N, 12th St., Philadelphia, Pa. 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS OF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
chine, ete 
A po table cutting 
ing machine with which one mar 
can with ease thread pipe up to sis 
inch diam. No vise is required. 


Sendfor Illustrated Catalogue, 





and thread 


One of the essential fittings is a reliable pressure regulator. Ours 
has long been used by the Blake and Knowles Pump Co’s., and we 
are receiving orders from the Whittier Machine Co, 





MASON REGULATOR CO, 





BOSTON, MASS. 
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WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-. Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of ‘885. 


INJECTORS FOR ALL CONDITIONS OF LOCOMOTIVE & STATIONARY SERVICE. 


TH LNG ALLSTANTER ut rae 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


B Punches and Shears, 


Over 300 Sizes. 





pi ALSO, 
Power Cushioned Hammer, 


Send for iJew Catalogue. “= 











7/ GENUINE 
1IGOTS & 1; ANUFACTURES 


ctAk UUR 


KE u.| RAVE MARKS 


Aya 


Py, spho i Dro mye. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 


ARLINCTON, N. J. S. A. BECKETT, GEN'L MANAGER. 
IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 
Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, Xe. 


Look for brand, “Pure Carbon Bronze.’ 


CARBON BRONZE 6CO., 


SOLE MANUFACTURERS, 


38 WATER ST., PITTSBURGH. PA 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Sere, }=6©6—B aaker’s Common 


Da? StWst 


meer §=6Sense Oil Filter. 


Is the most Simple, Neat, 
Ornamental, Effective 
Complete and C onvenient 
OIL FILTER in the Mar 
ket. The whole, operation 
is visible, and any ordinary 
man can operate it success« 
fully. It will pay for itself the 
e first year, if a little pains is taken 
to catch ‘the waste oil from your 
Engine, Dynamo, Shafting, ete.. 
etc. Manufactured and for sale 
by CHAS, F, BAKER, 


223 Third Ave., 8, B., MINNEAPOLIS. unr 




















FRICTION 


JAS. C. GRIFFIN & CO. 


SOUTH NORWALK, CONN. 


Brass Founders & Metal Pattern Makers. 


SMALL BRASS, BRONZE, WHITE METAL AND 
OTHER SOFT METAL CASTINGS. 
Patterns constructed durably and to mould in 
the most advantageous manner. 


PECKS ORT! DROP PRESS. 


BEECHER & PECK, CONN, 














BEMENT, MILES & CO., 


PHILADELPHIA, PA. 
—— BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 


~The Open Side Iron Planers, Fim 


fl 



















Atewted, ally f0 all hy oo of ne bee wt circ 

and e amount 0: e =a jem 

EXTRA WIDE and a HEAVY WORK necessi- — | = Pe 
Costly Planers of the 


tating the Large and 
regular style. 

The QUALITY and QUANTITY 
of work performed these 
Planers is Bo TARANTEE! D to be 
UNEXCELLED by that done on 
the — tools of the very 
best makes 

Prices, phototypes and detail- 
ed information on application. 


These tools are driven by the Sellers’ Spiral Planer Motion. 


nite AUTOMATIC CUT-OFF ENGINE. 


, Self-Contained. Sensitive Governor. 
'G Balanced Valve. High Speeds. 
Law Stationary Oilers. Best Economy. 





Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, NW. Y¥. 


GOLD MEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 

We positively claim an improvement in Electric 
Lighting. INVESTIGATION INVITED. 


ARC LIGHTING. INCANDESCENT LIGHTING. 


THE WATERHOUSE 


ELECTRIC AND MANUFACTURING CO., 
an COLT’S WEST ARMORY, HARTFORD, CONN. 


TRAVELING HEAD PLANER AND SHAPER. 


Only the head travels, the work remaining stationary. Several 
sizes, any length of bed. Combines advantages of both planer and 
shaper, with special advantages for many kinds of work. Durable 
and convenient. SATISFACTION GUARANTEED. THERE iS 

MONEY IN ITS USE. TRY IT. Send for Circular. 


E. A. WALKER, Manufacturer, 
75 Laurel St., Philadelphia, Pa. 


The Almond Coupling 


i A NEW quarter == 
= motion to aye 

= quarter turn wmtene vel 
a gears, 


I ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 





















SUPPLIES - FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
a Printing Presses, Sewing 
Machines in Households 
Turnt Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, klectric 


NOISEL3}ss. 














Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 

, Steady ; will work 
\j [ATER MOT D3 at any y pressu re of water 
/\ above 16 Ib.; at 40 Ib. pres- 


sure has 4-horse power, and 


ot 


AUTOMATIC 


it; to 10-horse 
power. Prices from $15 to $300. “Tend Tor ‘Greules to 
THE BACKUS WATER MOTOR C0, Newark, HW. J. 





DROP FORGINGS 8 722. 


BEECHER & PECK, NEW HAVEN CONN. SENSITIVE DRILLS. 
NEW STYLES, 
GREAT IMPROVEMENTS. 
PATENTED GANG DRILLS. 


Two, Three and Four Spindles. 





——THE—— 
Powell Planer Co. 
Manfrs, IRON PLANERS, 
Worcester, Mass. 






The spindles in these d: drillsare driven with 
a single belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro- 
vided. No more trouble from slack belts, 
slippage, uneven meen from lacings 07 
time lost taking up be. 

ALWAYS Caaae FOR USE 


and superior to any multiple spindle drill 

made for drilling from .004 inch holes. 

SINGLE SPINDLE Drillsimproved Over 
in use. Send for catalogue. 


», DWIGHT SLATE MACHINE CO., 











OSG0UD DREDGE 00. - ALBANY, N. ¥. 


HARTFORD, CONN. 
RALPH 8. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOEN EK. ‘Bows, facta and Treasurer 


To panel uh ta for Immediate Delivery. 


Etc., Etc, | 1 42 in. x 18 ft. bed, treble-geared Lathe, 

136 in. x 16 ft. bed, treble-geared ‘** 

1 82in. x 18 ft. bed, treble-geared * 

1 40 in. x 86 in. x 12 ft. stroke Planer. 

136 x 36 x 9 ft. stroke Planer. 

172 Pulley Turning Lathe, 

172 Pulley Boring Machine, 

113 in. Slotter. 

142 in. Cam Milling Machine, for Printing Press 
Cams. 


The Newark Machine Tool Works, 


NEWARK, N. J. 





PDrgcces. Dts 1a” 
Excavators, MACHINES, 








—QOatBINATION DOREOG™. 





gat r 


PREMIUM-AT: 0) E > 


KORTING GAS 


— CATA LOGUES:ON-APPLICATION — 
ENGINE | porate ents 
I °Shor & cory UPOET TER): 


12 Sizes. — CARRIAGE:BOUT-MACIIINERY < 
> L40T & COLD -AUTOMATIC- NUT & WASHER-TAPPERS OF EV! FY 
1 to 60 H.P.| [ee NAIL: MACHINES 


THE ONLY SPECIAL 


FURNISHING: -*COMPL ETE: PLANT $ 


— IN TH U 


THEN ATIONAL MACHINERY CO | 
isid@ir OHIO, U.S. 












Ov 


‘Thousands 
in use in 
Europe, 








running in BUILDERS OF IMPROVED 


s..- ty WOOD-WORKING MACHINERY 


Korting Gas Embraces nearly 400 Machines for 
faction - Engine Co., PLANING & MATCHING 
: d f 
suaran- @aie 60 a. J St. Sistog, Beving. end Hinelae ae 


teed. 
Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re- 
sawing "Mac hines, Spoke and Wheel 
Mac pinery, Shafting, Pulleys, etc 
au of the highest standard of excel- 
ence. 


= W.H. DOANE, Pros't. 


New York. 








D. 1. LYON, Bea. 





mnenaied de Ae FAY & CO.8%% 








ATA 
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ee a yal wa 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
_. in Steam Consumption and superior regulation guar- 
== anteed. Self-contained Automatic Cut-off Engines 

12 to 100 H. P. for driving Dynamo Machines a specialty. 
Tilustrated Circulars, with various data as to practioal 
Steam Engine construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, {t W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, | 


SALES AGENTS: W. [, g PSO, 18 CORTLANDT STREET, N. Y. (ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Gols Licensees and Manufacturers for Mew Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating wi stems is greatl reduced be- 
low boier pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 
E GUARANTHED Fe, Geers 78as%u28 AN 





ee 


se 

















Other Gas Engine doing 
the same work, 





MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES. 








15x6 Fox Monitor. 


VALVE MILLERS, COCK GRINDERS, 
SLIDE RESTS, ETC. 


#7 See special advertisement page 16._ 4% 


ENGINE C0. |THE PORTER-HAMILTON, 








TH SM 














PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send fer Catalegue and Prices. 


Machine Tools, 





The Best Engine in America for Heavy Work. 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 
Wilson’s Speed Controller, 








As attached to the Gover 
nor of a Corliss Engine, 
made only by 

















inxg ft, Engine Lathe, new Remington Machine Co., 
il “ Bl Biated ll, a 
(ew0iaax8-1019ft, Bridgeport new. -~. BUILDERS OF CORLISS 
16-20 in.xl0 ft. Bridgeport, good as new. ENCINES, 
16 in.x6 oe Blaisde)l, ea . 
18 in-x8 ft. “ Blaisdell, new Boiler Makers and 
rime th =» lll “ Brass Found 
in. ri 

st in, rts i gow fitven. ao good order. rass Sounders, 

0 inx an attern, new. 

in x15 ft. Eng. Lathe Lowell, . td Wilmington, Del. 
54 in.x30 ft. Engine Lathe, Niles, good asnew 
16 in.x42 in. Planer pevdaepert, new. No more trouble with Loose Pulleys. 
Binssae bs enee new. ORMSBY’S PATENT SELF*LUBRI- 

ie ef. Soe’ ou CATED PULLEY BEARING settles the 
26 in’x7 ft. “ Brettell, new. business. Can be used on old ornew 
30 in.x7 ft og New Haven, fair. shafts, and in any paion. Send 
30 in. x8 ft. “ Hewes & Phillips, new. for circular and price li 
Beas. * fee GLOBE LOONE PULLEYCO. 

r, a * new 
Qin “Pe Hewes & Phillips, as Covington, Ky. 
ts in. Stroke, 9 ft. Bed, Trav. gerd ——— am arr, Al, : , . 
n. & ridgepor' 

Hin, Wales ma Brandon's Piston Ring Packing, 
6 in, Slotter, 8. E. Co. good order. 


No. 1 Screw Machine, Wire Feed, Pratt & Whitney 
16-18-20-23-25-28-34 in. Drills. _ 30 in. Radial Drill. 

No, 5 Screw Machine. Jones & Lamson. 

No. 2 Die Sinker, Pratt & Whitney. 


Perfectly balanced against un- 
due pressure in all directions. 
Preservesbothcylinder andrings, 


new. Allows no waste by either fric 


Center Bolt Cutter, new. * 
Sin Cutting Off Machine. Star. tion or leakage. Call and see 
Merrill Drops, 800 lbs. good order. working model, expressly made 


Bement 2250 lb. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of al) kinds of Machine Tools. 
Send for list and specify what is wanted. 


E. PP. BULLARD, 


to demonstrate advantages 
claimed. For pac xing or shop 
rights, address 


JAMES BRANDON, 





MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 

"UU VARIES 

Sizes Varying from 
80 to 2000 Horse Power. 
Herizontal or Vertical, 
Direct Acting or Beam, 

Condensing .Non-Condensing 

or Compound, 
fiend for Circular. 












LISS& 
“ ENGI, 
A hich? ressure. 
ondensinge’ Gp 
C TUBULAR BOILERS. 
=, GEO-A-BARNARD 


‘AGENT: 





Evins Carls Engine 


Non-Condensing, 
Condensing, 
Compound, 


40 TO 1,000 H.P. 
Send for Circulars. 


E.P.HAMPSON & 00 «: 

36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 








M. J. TIERNEY, 


oni tient 14040 ‘itnaiacill ie 


20 NORTH CANAL STREET, CHICAGO, WESTERN ACENT. 


“FAIGN COMPANY, Dall, 


WAYNESBORO, PA. 



















t A GENUINE “ CORLISS.” 





cogs Sg sis Tee 
nse et) ie “s 


STATIONARY BO/LERS, 
GENERAL MACHINERY, 


ko 
WAND BRasschS™ aa 


Room 6, Ce 
COAL AND /RON EXCHANGE, 


Rob =at\Vhitehil ery 












JOHN McLAREN, 


CORLISS 
Engines, 


AIR 
Compressors 


: and 
* BOILERS. 
IIOBOK EN, N. J. 


MONTGOMERY & CO., 


10S FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ao MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 





BUILDER Of-——— 














4. 

St sae. = — = 
STEARNS M’F’G. COMPANY, 
ERIE, PA. 

ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 
Works at ERIE, PA. 
New York Store, 40 Cortlandt Street, 





‘2 Warren Street and 62 College place, Now York. 390 Eleventh Ave., New York. 








SMITH & BARNHURBST, - - = MANAGERS. 





OIL ENGINES. 


For Printers, Steam Yachts, 


pumping water, sawing wood, 
making ice-cream, ¢ ‘arpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene No dust. Auto. 
matic in fuel and water sup- 
ply. Illustrated Catalogue 
free. Mention AMERICAN fa 


CHINIST. 
SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 


HILL, CLARKE & (0, 
IRON WORKING MACHINERY. 


LIST OF NEW TOOLS ON HAND. 


F. E : Reed 








10 in. swing, 4 ft. bed, Engine Lathe, 


be = Prentice Bros 
oy .~ = -" 2 Lathe & Morse. 
“ + «“ “ rf “ 


t 


1 

I: 

I: 

1 

1 “ge Blaisdell, 
i «ge “ “ “ 

16 a6 ‘ “ “ 

o4 We “ “ “ 

17 ge" « si “ Lathe & Morse. 
17 0 Pn “ “ “ “6 

10 rs “ om “ 

2 “ye “ “ “ “ 
4 16° ‘ “ “ 

1x 8 se Flather. 
Bu lu ‘ ead 

1s - “ Fifield 
2) 8 ‘ rr 

22 ‘ lo it “ 

24 lz ad “ 

38 16 “ " 

Bs “ ig 4 “ “ ” 

Is in, by sin by 4 ft. Planer, Hendey 
“eld be <4 Whitcomb, 
Cee aed > 

24“ 4 BS “ ” 
he = ee * Lathe & Morse 
se | Miia | ‘e Whitcomb. 
Bu ‘* Bo i be “ 

38 + BB “10 “ “ 

26 we eed Be “ Flather. 
26 “* 36 ie “ Gleason, 
B) «By “ge “ “ 

6 and 8 ine b | Stroke Shapers. Boynton & Plummer, 
lb a ni i: ae inc b Hendey. 
20 a “ Eberhardt, 
18 ir r« oh Si win g, Lever Drill. Prentice Bros, 
20 U pright Drill - os 
5 « “ “ “ 
a) “ “ “ “ “ 
~ “ Blaisdell. 


‘156 Oliver Street, Boston. 





AMERICAN 





MACHINIST Maron, 10 1888 














REDUCED. 


THE ORICINAL 


Luiversal Milline Machines 


BROWN & SHARPE MFG. CO. 


Providence, R. I., 


PRICES 








Are kept in stock and sold at favorable prices, com- 
pared withany of their TMITATIONS. 


these Machines in large numbers, with expensiv® 


By making 


special tools, much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. The importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 


will be appreciated by Machinists. 





Correspondence Solicited. Catalogue Mailed on Application. 


No. 1. Universal Milling Machine. 





ne 


SPECIAL PuLtey MACHINERY, 





i 











NILES TOOL WORKS, Hamilton, 0. 


‘ c Chicago, March 19th, 1883. 
Gentlemen ;—We have been using continuously for the past two years the FIFTY-INCH 


PULLEY WEACHENES purchased of you, and they have not cost us a cent in the way of re 
pairs. We have turned out as high as 19 pulleys ranging trom 20 to 28 inches in di- 
ameter and from 6 to 8 inches face in 10 hours. Have turned 8 pulleys 418 x 8 
inches in 10 hours, 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
field considerably before purchasing of you, and this, with two years’ experience, enables us to sa 
we think them THE BEST PULLEY MACHINES in the market. if 


Very truly yours, W. McCRECOR & CO 


LING, OR LOCOMOTIVE CRANES. 


i HOIST, ROTATE AND TRAVEL UNDER 
i H bi soa! lal ; . 















hie 


SELF-PROPE 


THEIR OWN STEAM, 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usuallyin stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
New York, Chicago, Philadelphia, Boston. 


Katte 





4 OS lb , a 


ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 





SHAPERS, 








é 20 inch Upright Drills. 25 inch Back Geared. 
ad " sad " and 
© 28, 32, and 40 inch Power Feed Drills. 
sa! ~~ we 
2 wo: f ; 
5 aS ike 
Ad - 
- ~~ 
fs © am 
an ma: 
ee. 
she" 
Q> in 
= Oe 
me, _° Bie 
: d = am é‘ 
= “ <a 
rs) 


WRITE FOR PRICES, IT WILL PAY YOU. 
(See special notice of Engine Lathes on page 15.) 


E. GOULD & EBERHARDT 


NEWARK, N. J. 


Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


18in. Win. B86in. S0in. 
60in. Stin. Sizes, 





EK. E.GARVIN & CO. 
No. 139, 141, 143 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 
MACHINISTS TOOLs.— 
TAPPING MACHINES, 
GEAR CUTTING 
MILLING, 


MILLERS, 
LATHES, 
DRILLS, 









* Experts pronounced it 
the best.” 


oy or 
MtWamn grent = 


ow 











GEAR AND RACK CUTTING TO ORDER. 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN,., 


Manufacture LATHES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel, Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 





ge PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION 








eee 


& SPENCER Co. 


CONN. 
SCREW PLATES AND 


THE BILLINGS 


HARTFORD 
MANUFACTURERS OF 


SIZES CUTTING 
‘6 OF AN INCH 


DIES MADE IN 5 
THREADS FROM 


THREAD. ALSO 
WHITWORTH THREAD. 


INCHES V 
AND 


TO 2 
U.S. STANDARD 


a 


— aa 
DROP FORGED . 


WARNER & SWASEY, 


CLEVELAND, OHIO, 


IVI ACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


OF BAR. STEEL; 














WORCESTER, MASS. 


111 Liberty Street, New York. 


Sole Selling Agents, 






MANNING, MAXWELL & MOORE, 





graphs 


lication. 






Pond Machine Tool Co,,°""s" Dana W, Pond, 
New Designs, Quick Delivery, Great Variety. 


pp 


Engine Lathes. Planers, Drills, Etc., 





Manufacturer of ENGINE LATHES 
from 16 to 48 in. swing. Cuts, Photo; 
Lowell, Mass., U- s. A. 


, + and Prices furnished on a 








GEO. W. FIFIELD, 











With Teeth Planed 
Theoretically True. 
GEO. B. GRANT, 
66 Beverly Street, Boston. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills, 
A SPECIALTY. 
Our Key-Seating Machine 
will save enough in @ 
days’use to pa —_ cost; 


BEVE 
CEAR 


J. M. ALLEN, Prestvent. 
W. B. FRANKLIN, Vice-Presment. 





J. B. Preror, SEorErARY. 












For Prices and Photographs Write 


THE G. A. GRAY CO., ' J 


without gue, ocd ‘tare Sycamoré & Webster St., Cincinnati, 0. 
now ‘or prom vin. 7 — 
shipment both -Beat- A : " , 
ing i Machines an 20-in. Lathes, 20 in. i 
and Oatalogue. 26 in.x 24 in. 


W.P. DAVIS, 


32 in.x 30in 
38 in. x 86in, "= 


PRATT & LETCHWORT 


A 
NORTE BLOOMPIELD, 3. ¥. Flanery, i 
H, 
PROPRIETORS 
Buffalo Steel Foundry, 


CASTINGS, =": 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °°" sre**°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YOBE. 























Manulaciurer 
—j{— 


AT aes 


2 u.m.caARPENTER 


PAWTUCKET.R.I. 








\, 











